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ABSTRACT 
Inequalities in health have been demonstrated for over 150 years in Britain, and in recent 
decades have been the focus of increasing policy attention.  However in order to tackle 
inequalities in health there needs to be a clear understanding of their underlying causes. 
Unfortunately, the existing literature often uses different measures of socioeconomic status 
(SES) interchangeably; or, pays little attention to how they are measured; is still mainly 
based on cross-sectional data; and, tends to ‘explain away’ associations by adjusting for 
numerous confounders.  These characteristics are unhelpful in elucidating causal processes 
and hence identifying mechanisms for reducing inequalities. The set of papers presented 
here aimed to address these issues by focusing explicitly on the role of income in creating 
health inequalities in order to develop a better understanding of how policies might 
potentially use income as a means of reducing the health divide. 
The first paper based on the General Household Survey (GHS) examined the cross-sectional 
association between income and health. In comparison to the ‘gold standard’– net equivalent 
household income - other income measures tended to underestimate the strength of the 
association at the lower end of the distribution, as did imposing a linear function on it, when 
non-linear functions performed better statistically. The association was stronger for long-
term measures of health status than for recent measures of health state. We also investigated 
the relative importance of different measures of SES for health, and found that income had a 
stronger association with all measures of health than did occupational class and education, 
but a similar association to measures of consumption based on tenure and car ownership.  
In the second paper, I analysed GHS data to explore the health of a particularly 
disadvantaged group in the UK – lone parents – and the extent to which low income might 
be the cause of their health disadvantage. Both lone mothers and fathers, compared to couple 
parents, had higher risk of ill health, across a range of measures, and income and other     3 
 
material resources accounted for one third to a half of this, depending on the health outcome. 
I also explored other possible explanations, such as health selection, other social support and 
length of time as a lone parent, although these analyses were limited by the data available 
and the cross-sectional nature of the study. 
The remainder of the papers employed longitudinal data to explore more effectively the 
relationship between income and health by considering its association over time. The third 
paper was the first British paper to examine income dynamics and health. Using six years of 
data from the British Household Panel Survey (BHPS) we found a non-linear association 
between income and subsequent health, controlling for prior health. Average income, and 
persistent poverty, across five years were more strongly associated with subsequent overall 
subjective health and limiting longstanding illness, while current income was more 
important for recent illness and psychosocial distress (measured by the General Health 
Questionnaire).  Decreases in income were associated with raised health risk, but increases 
did not lead to reduced health problems. Income volatility (i.e. the size of change 
irrespective of direction) was also associated with health. Controlling for prior health and 
measuring income before the health outcome both suggested that the association between 
income and health may be causal.  However, it is important to understand income’s role in 
broader causal pathways.  
Paper Four employed both the BHPS and the 1958 birth cohort (National Child 
Development Study (NCDS)) to examine the role of income in childhood and adulthood for 
health. Analyses of the NCDS showed that childhood income influenced adult health only 
indirectly through ‘health capital’ and income potential (education) at age 23. However, in 
the BHPS, having controlled for earlier health and education and the key social roles – 
parenting, marriage and employment - that determine income levels, average adult income 
over five years was still a significant predictor of subsequent health, although childhood SES 
measures were not. This paper included a policy analysis to assess the effectiveness of     4 
 
policies to reduce health inequalities and found not only that they would have a modest 
impact, but also that they could worsen inequalities for some groups in society. 
The final paper examined the inter-relationships in adulthood between a key cause of income 
change, income and health. Using 10 years of BHPS data, we examined the extent to which 
financial difficulties mediated the association between employment change and health. There 
were complex relationships depending on gender and prior circumstances. Moving out of 
employment into unemployment increased psychosocial distress, while moving back from 
unemployment to work improved it. Men retiring from non-manual jobs experienced an 
improvement in their mental health, while the health of those retiring from manual jobs 
declined. Women leaving work for family roles experienced a decline in their mental health, 
while moving back to work did not significantly improve it. Financial difficulties mediated 
these associations, attenuating the effects by approximately 30% for men and 16% for 
women.  This paper demonstrated the complexity of many associations between SES and 
health over time, and the importance of considering them within appropriate pathways.  
Overall these papers were among the first to consider the association between income and 
health over time, and within a lifecourse setting; to investigate issues of income 
measurement and functional form; and, to compare the relative importance of income with 
other SES measures. In doing this, I considered how the associations varied by health 
outcome, by gender and at different life stages, and according to whether or not respondents 
were from manual or non-manual backgrounds or had pre-existing health conditions. Taken 
together the papers clearly demonstrate a non-linear relationship between income and health, 
with the steepest associations at the lower end of the distribution. They show that income is 
part of the pathway between social roles and health, but that it is not the whole explanation. 
All of this suggests that low income is an important cause of health inequalities and hence 
fiscal policies to improve the incomes of the poorest in society are a potential mechanism for 
reducing the health divide.    5 
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PREFACE  
I graduated in Economics in 1987 and joined the King’s Fund where my research initially 
focused on financing the NHS
1 and resource allocation.
2-8 This led to an interest in 
inequalities in health and, working with the late Sir Donald Acheson, I organised a Ditchley 
Park Seminar in 1993 and co-ordinated the subsequent edited book Tackling inequalities in 
health: an agenda for action,
9 which won a BMA Award and received widespread press and 
policy attention. The purpose of the book was to move beyond evidence of inequalities and 
consider what can be done to tackle them, and this has been an ongoing feature of my 
research since then. 
The two key chapters I led on examined poverty and health
10 and assessed the role of the 
NHS in addressing health inequalities.
11 These two areas became the focus of the next stage 
of my career, initially at the King’s Fund, and then at the London School of Economics and 
Queen Mary, University of London. In relation to the NHS, I won two Department of Health 
grants to examine the role of health authorities
12,13 and health action zones
14-18 in tackling 
inequalities in health. My contribution in this field was recognised by being invited to give 
evidence to the Independent Inquiry into Inequalities in Health
19 as well as being asked to 
present findings to a cross-government policy group
20 and the House of Commons Health 
Select Committee.
21  
My second research area has focused on income and health and is the topic of the papers 
submitted here. As an economist I was particularly interested in the role of income per se for 
health, but also I believed that income was a key policy instrument for governments to 
address inequalities, so investigating its role fitted with my goal of identifying ways to tackle 
health inequalities. The submitted papers are all secondary analyses of public datasets 
conducted between 1996 and 2004. Although most of these papers were written with 
colleagues, as described in the co-authors’ declarations (Section 7), I had the original idea     7 
 
for all of these papers; I developed the conceptual approach and led on the analytical strategy 
and interpretation of results.  
The papers fall into three groups. First, two papers, based on analyses of the General 
Household Survey, examined the cross-sectional association between income and health
22 
and the role of income in lone parents’ health.
23 Secondly, two papers, drawing on work 
under an ERSC grant,
24,25 based on the British Household Panel Survey (BHPS) and 1958 
birth cohort (National Child Development Study), examined income over the lifecourse and 
health.
26,27 Thirdly, drawing on work under a MRC grant,
28,29 on which I managed a 
researcher to undertake the data analyses, I am submitting one of the papers we 
produced,
30,31,32 which focused on employment change, income and health,
30 again using the 
BHPS. My essay sets the scene for the submitted papers by identifying key issues in the 
literature at the time of their publication, and then I describe the contribution of each paper 
to the field.  
In autumn 2004 I moved to the MRC Social and Public Health Sciences Unit, where my 
research changed from being based on secondary analysis to primary data collection as the 
Research Project Director of the West of Scotland Twenty-07 Study.
33 More recently (in 
2009) I was appointed to a Programme Leader Track post for the Social patterning of health 
over the lifecourse programme
34 in which I have begun to address these research themes 
again. While papers from this period are not yet published, I briefly highlight at the end of 
the essay the ways in which my research has developed since the submitted work.     8 
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1.  INTRODUCTION  
Evidence of the existence of social inequalities in health in Britain has been demonstrated 
for over 150 years,
35 but became the focus of significant academic attention after the 
publication of a government commissioned inquiry in England, the Black Report, in 1980.
36 
During the period in which the papers presented here were written a further English 
government inquiry was held in 1997/8,
37 and a national policy response proposed.
38,39 
Beyond Britain, a wide range of other European countries published their own equivalents of 
the Black Report and developed national strategies to tackle the problem.
40  
At the start of this period, partly in response to the belief that recent attention had over-
emphasised the role of individual behaviours, there was a growing recognition within the 
academic community that socioeconomic status (SES) might be a ‘fundamental cause’ of 
poor health.
41 This was because SES had been shown to affect multiple outcomes via 
multiple mechanisms; and while the specific mechanisms and outcomes varied over time and 
between places, the association with SES remained constant.
41 However, measures of SES 
were often used inconsistently 
42 and interchangeably depending on the availability of 
indicators,
43 rather than recognising that each SES measure has distinct meaning in terms of 
the dimension of SES it captures and hence the causal process it might play in determining 
health.
44,45 Moreover, attempts to explore the contribution of different factors often led to 
researchers controlling for multiple confounders in models in ways that explained away the 
association rather than elucidated it.
46  
Among all of the SES measures, income is the most malleable policy instrument,
47 
governments can use the tax and benefit systems to change income levels far more directly 
and quickly than any other SES measure. It is also the most direct measure of a household’s 
material resources,
48 providing ‘the raw materials for health: it buys shelter, warmth and     13 
 
food’
49 (p.106). Given this, tackling poverty was a key plank of the King’s Fund’s agenda 
for action,
9 but in my research for this book I found little direct empirical evidence about the 
relationship between income and health in Britain.
10 Moreover, we recognised that the key 
causes of low income – poor education, lack of employment, lone parenthood – were 
themselves important determinants of health.
50 As outlined in the Preface, this led me to 
develop the set of papers presented here, which focus on the income and health relationship, 
how this fits in a lifecourse perspective, and what the policy implications of the findings 
might be. It is important to note that I chose not to focus these analyses on the subsequent 
part of the pathway – from income to health - and what mediated this association, since more 
proximal factors, such as behaviours and psychosocial stress, were being extensively 
researched in the literature at the time.
51-55 I felt, therefore, that elucidating the pathways 
between the different socioeconomic precursors to income, income and health would be a 
more useful line of enquiry. 
The next section, therefore, examines the background to the submitted papers. This is 
followed by an outline of each of the papers and a brief summary of their contribution to the 
subsequent literature, identifying some of the questions that remain unanswered. The final 
section briefly highlights the ways in which my current research is continuing to address 
these issues.     14 
 
2.  THE BACKGROUND TO THE SUBMITTED PAPERS  
This section has two main parts: first, it describes the existing literature on income and 
health at the time of the development of this set of papers and the questions that needed to be 
addressed. Secondly, it outlines the emergence of a lifecourse framework for health 
inequalities research,
56 which increasingly influenced the development of the papers. 
2.1 Evidence about the association between income and health 
Early evidence about the relationship between income per se and health came from the USA 
in the 1970s: analysing linked census data with mortality records Kitagawa and Hauser
57 
found evidence of higher death rates among low income groups. Subsequent studies 
demonstrated income gradients in morbidity in Europe,
58 the USA,
59 Canada
60 and 
Australia.
61 In one of the few longitudinal studies of income and health conducted in the 
1990s, Lynch and colleagues found that the number of occasions a person experienced 
poverty over time was associated with increased risk of limiting activities of daily living and 
depression.
62 
In Britain, where income data are not included in the census, early evidence about the 
association of income and health came from two surveys conducted in the 1970s and 1980s. 
In the Health and Lifestyle Survey (HALS), which collected data from approximately 9,000 
respondents in 1984, Blaxter
63 found a clear association between income and a range of 
measures of morbidity and disability. In multivariate analyses to investigate the relative 
importance of income and social class, she concluded that ‘the apparently strong association 
of social class and health is primarily an association of income and health’ (p. 72). Using the 
1976 General Household Survey (GHS) Hurst
64 found a gradient in limiting illness by 
income deciles, and O’Donnell and Propper
65 found a clear gradient by quintiles of 
equivalised income for both subjective assessments of health and limiting longstanding     15 
 
illness using data from the 1985 GHS. These papers made important contributions to the 
evidence about income and health in Britain, but the analyses on which they were based 
were limited. In HALS, income data were gathered by a categorical question, which did not 
distinguish between net and gross income or adjust for household composition; moreover 
income data were missing for 20% of the sample.
48 In Hurst’s analysis of GHS, he neither 
equivalised income nor controlled for basic demographic differences between income 
groups, although O’Donnell and Propper did address both of these limitations.
10 More 
generally in the literature, income was measured in a range of ways: as wages, individual or 
household-based measures, gross or net, actual or equivalised. The data analyses were also 
almost all cross-sectional so it was not known whether the direction of causation ran from 
income to health or if low income was the result of health selection (i.e. poor health resulting 
in people either losing their jobs or downgrading them to accommodate health problems).
66 
The limited evidence from Britain on income per se and health reflected national trends in 
the availability of SES measures collected in surveys and census.
44 In Britain there is a long 
history of employing occupation-based measures of social class to examine health 
inequalities, with the original classification dating back to 1911,
67 although this measure has 
been significantly criticised for its inadequate representation of the SES of women, older 
people and those out of the labour force.
68,67 In North America and some European 
countries, where income is included in the census and is more commonly employed in 
surveys, income or education tend to be the most commonly used SES markers.  
Increasingly, however, studies across countries included a range of SES indicators and 
researchers began to investigate the relative importance of the different SES measures for 
different health outcomes, all arguing that while the measures were inter-related each was 
likely to have its own causal effect on health.
69-72,44 For example, occupation, as well as 
being a measure of social and economic standing, also indicates the level of physical hazards 
and psychosocial stress a person might experience in their job; education additionally might 
enable people to process health information and access health services more effectively and 
to develop problem-solving skills more generally. Income, as well as being a direct measure     16 
 
of the resources available for health, is often also seen as a measure of relative social 
standing in the community. However, the studies that had investigated the relative 
importance of different SES measures for health all came to different conclusions. For 
example, Davey Smith and colleagues found occupational class was the best predictor of 
mortality in a Scottish study,
44 while Hay found income performed best in a Canadian study 
of self-reported health
69 and Winkleby that education was a better predictor of 
cardiovascular risk factors in a US study.
71 Further investigation of the relative importance 
of different SES markers for health and what this might tell us about underlying causes of 
health inequalities was therefore required.  
2.2 A lifecourse perspective: the pathways to health inequalities 
Within social epidemiology, in the late 1990s, a concern with lifecourse influences on health 
was developing. The importance of lifecourse was not new, having been studied in sociology 
for several decades,
73 and the importance of childhood (and pre-birth) factors for adult health 
had also been previously investigated.
74,75 However, at the end of the 20
th century, the 
lifecourse framework was incorporated into health inequalities research in a significant 
way.
76-80 The conceptual model underpinning lifecourse epidemiology focused on the 
importance of considering the temporal order of exposures and their inter-relations.
78 It 
emphasised the value of examining the effect of physical and social exposures on the 
biological, behavioural and psychosocial pathways that operate across the lifecourse (and 
generations) to influence health.
78 At its most simple, there are two broad models: the critical 
period model which suggests that there are specific periods in the lifecourse when an 
exposure has a long lasting effect on physiological functions and hence subsequent disease 
(e.g. the importance of nutrition during pregnancy for cardiovascular risk factors in middle 
and older ages
81,82). The second key model is that of accumulated risk i.e. as the number of 
times an exposure occurs, or its duration increases, there is cumulative damage to biological 
systems and psychosocial resources, and increased clustering of health-damaging behaviours 
(e.g. a number of studies have shown that lifetime measures of SES affect health in later     17 
 
life,
83-85 and that early social position can lead to accumulated risk which then influences 
later health
51,86-88). 
The specific role of income within these social and economic processes has not been given 
much prominence within the lifecourse literature. Moreover, it was only in the early part of 
the 21
st century that researchers began to think more conceptually about how different 
socioeconomic factors inter-related over time for health,
89-91 although health economists had 
earlier proposed the importance of considering the causes of income levels and change – 
such as employment and marriage – and their direct and indirect effects on health.
47  
Against this background, the papers presented in this thesis focused on the role of income in 
creating health inequalities in order to develop a better understanding of how policies might 
potentially use income as a means of reducing the health divide. The contribution of each 
paper to the literature is described below.     18 
 
3.  THE SUBMITTED PAPERS  
3.1 Papers based on analyses of the GHS 
Benzeval, M., Judge, K. and Shouls, S. (2001) 'Understanding the relationship between 
income and health: How much can be gleaned from cross-sectional data?' Social Policy 
& Administration 35:4: 376-96. (Citations: Google Scholar: 39; Web of Science: 18)  
Against the background of the income and health literature at the time (see Section 2.1), this 
paper combined two years of GHS data (1992/3 and 1993/4, N=30,195) to investigate: 
whether the way in which income was measured and operationalised affected any observed 
associations with health; and the role that health selection and a wider range of confounders, 
which were often included in the broader literature, might play in the income-health 
association. The paper also examined the relative importance of income compared to other 
common measures of SES.  In comparison to equivalent net household income - the ‘gold 
standard’ measure of household resources
92 - other measures (such as individual or gross 
family income)  under-estimated the association between income and health, particularly at 
the lower end of the distribution. A prominent debate in the income-health literature at the 
time was whether the association was linear.
93-95 Investigating the shape of the income-
health association showed that non-linear functions produced better statistical models than 
linear ones, and ignoring this led to an underestimation of the association at low-income 
levels. There were stronger associations between income and measures of overall long-term 
health status than for measures of recent illness, which was consistent with broader 
literatures on the social patterning of health.
63,96 
Using the employment status of ‘unable to work due to ill health’, we investigated the role of 
health selection in the income-health association and found that including this variable did 
attenuate, but not eliminate, the association. However, this was a crude way of controlling 
for selection effects and may have exaggerated its contribution, as it took no account of the     19 
 
fact that income might have caused the poor health which prevented people from doing paid 
work in the first place. Investigating the impact of a wide range of other confounders often 
used in the literature, we found demographic, parental and marital status, occupation and 
education had little impact on the income-health association, but measures of consumption 
based on tenure and car ownership
97 and employment status did result in considerable 
attenuation, although the relationship remained significant for overall measures of health 
status. Finally, comparing the relative importance of different SES measures for health 
suggested that income had a stronger association with all measures of health than did 
occupational class and education, but a similar strength of association to measures of 
consumption. We argued that this might be because consumption measures were a better 
marker for people’s long-term resources accumulated across the lifecourse. 
The ensuing literature, which often drew on this paper, has continued to investigate the 
shape of the income-health relationship and the relative importance of income compared 
with other SES measures for different measures of health. In the main the literature suggests 
that the type of income considered has little effect on the association with health
98,99 but that 
income has a curvilinear association with health. For example, using spline regression 
models (which allow the data to determine turning points rather than imposing a functional 
form), Mackenbach and colleagues
100  analysed data from seven European countries and 
found decreasing marginal benefits with increasing income for most but not all health 
measures in most but not all countries. More recently, Rehkopf found non-linear associations 
between income and mortality
101 and a range of biomarkers.
102 A number of studies have 
compared measures of current income with measures of wealth (long term resources) and, 
consistent with our findings for measures of consumption, found that longer term measures 
of wealth had a stronger association with some health outcomes than current income,
103,104 
although in one study this was only for those over 65.
105 While studies continued to 
investigate the relative importance of different measures of SES for health and find varying 
results depending on the health outcome,
106 gender
107 and national context,
108 the argument     20 
 
that the timing of these different SES factors should be taken into account
89,90 points to the 
need to consider these debates in a lifecourse framework. 
Benzeval, M. (1998) 'The self-reported health status of lone parents' Social 
Science and Medicine 46:10: 1337-53. (Citations: Google Scholar: 96; Web of 
Science: 52)  
This paper combined a literature review of lone parents’ health with analyses of data from 
three years of the GHS (1992/3 to 1994/5, N=16,736). Of the 15 existing studies identified, 
which utilised varying definitions of lone parenthood (with 11 focusing on mothers only), all 
generally found higher levels of ill health, particularly psychosocial distress, among lone 
than couple parents. Most of these studies made no attempt to control for the large 
differences in basic characteristics of the two groups e.g. age; however, those that did still 
found significant differences in health.
72,56,73 A few studies adjusted for a range of SES 
factors and found that in the main these explained the health differences between lone and 
couple mothers.
109-111 My study, building on this work, modeled the differences in health 
between lone and couple parents (separately for mothers and fathers) in a staged approach to 
understand the role that other factors - in particular household resources – might play in the 
association. I found that there were significant differences in the health of lone and couple 
parents, with the biggest differences more apparent for measures of overall health status than 
for recent illness. Lone mothers had the poorest health, with lone fathers’ health part way 
between them and couple parents, reflecting their middle position in terms of SES factors. In 
more detailed multivariate analyses for mothers only (given the limited number of lone 
fathers in the study), income and other material resources accounted for between one-third 
and half of the difference in health between lone and couple mothers. Insofar as data were 
available I also investigated other mediating factors – such as having other support in the 
household and time since becoming a lone parent – as well as considering the possibility of 
health selection. There were limitations to these analyses: for some subgroups of lone 
parents the dataset was still too small to investigate health differences effectively; using 
cross-sectional data did not permit assessment of the direction of association between health,     21 
 
SES and lone parenthood; and, other potential mechanisms such as stress and stigma – 
which might affect health via underlying biological pathways
112 – were not measured so 
could not be investigated. 
Subsequent research, building on this paper, has continued to demonstrate higher levels of 
poor health and mental distress among lone mothers,
113-118 and to a lesser extent lone 
fathers,
119,120 compared to couple parents. A number of studies have investigated the 
explanations for the generally higher health risks among lone than couple parents. To 
different degrees the role played by higher levels of financial difficulties seems the most 
important, with lower levels of social support and health selection playing a more minor 
role.
84-86 While a number of studies have examined long-term marital and parenting histories 
and their effect on health, few have studied the experience of lone parenthood over time. 
One exception is the paper by Avison which demonstrates that women who are in continual 
partnerships over a 14 year period with and without children are much less likely to 
experience psychological distress than women who were lone mothers for part of the 
period.
121 
3.2 Papers from an ERSC grant based on analyses of the BHPS and NCDS 
Benzeval, M. and Judge, K. (2001) 'Income and health: the time dimension' 
Social Science and Medicine 52:9: 1371-90. (Citations: Google Scholar: 177; Web of 
Science: 84)  
This paper combined a review of the existing literature on income and health over time with 
analyses of six waves of the BHPS (1991 to 1996/7) to investigate associations between 
health and income measured at different points in time, more ‘permanent’ measures of 
income and measures of income dynamics.  The sixteen papers identified for the review 
drew on eight different longitudinal studies from four countries: USA, Canada, West 
Germany and Sweden.  In general they found that income was significantly associated with     22 
 
health, even after controlling for prior health as a way of addressing health selection. Long-
term measures of income were more significant than current income. Income falls had a 
greater effect on health than improvements, and persistent poverty was more detrimental for 
health than occasional experience of poverty.  
Analysing the effect of income across waves 1 to 5 of the BHPS on health outcomes at wave 
6 we found similar results. Across all of the health measures, controlling for prior health, 
there was a non-linear association with income, which was weaker for psychological distress 
(as measured by the General Health Questionnaire (GHQ)) and recent illness. Five-year 
average income was more strongly related to subjective assessments of health and limiting 
longstanding illness than current income, while current income was more important for 
GHQ. Similarly, persistent poverty was more significant than occasional episodes for all the 
health measures except GHQ. An associated book chapter
122 explored these associations 
among different subgroups of the population and found that persistent poverty was more 
strongly associated with health for men under 65 while subjective experience of financial 
difficulties was more important for women and those over 65.  
While there were significant associations between income falls and health, increases in 
income were not significant, although income volatility, which was strongly correlated with 
the size of income change, was. This was the first paper to consider the role of volatility per 
se on health. Controlling for prior health and measures of income prior to the health 
outcomes still resulted in a significant association between income and health, suggesting 
the relationship might be causal. The relationship with income change was complex, only 
operating in one direction, which might be the result of time lags, or perhaps more 
importantly the need to take account of the reason for income changes.
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In a systematic review published in 2011, Gunasekara and colleagues
123 described this paper 
as ‘the most thorough review of income and health using longitudinal data ... systematic 
reviews ... are otherwise lacking’ (p.193). In their update of our review they identified 13 
subsequent, mainly econometric, studies, which examined changes in both income and 
health over time. These studies found a small positive association between income and 
health, but generally only investigated short-term changes and did not examine long-term 
income or longer time lags in the relationships. This led Gunasekara and colleagues to 
conclude that the true causal association between income and health might be smaller than 
previously suggested; however, the focus on short-term income ignores our and other 
previous suggestions that longer term measures of income are more important for 
health.
62,27,103,104 
Benzeval, M., Taylor, J. and Judge, K. (2000) 'Evidence on the relationship 
between low income and poor health: Is the government doing enough?' 
Fiscal Studies 21:3: 375-99. (Citations: Google Scholar: 48; Web of Science: n/a)  
This paper, and two associated book chapters,
124,122 drew on the lifecourse literature
125 to 
investigate the specific role of income in childhood and adulthood for subsequent health. I 
developed a conceptual framework that explicitly drew out the role of income. This 
framework was then tested against two datasets: the NCDS to examine income in childhood 
for ‘income potential’, as measured by education, and ‘health capital’ (health status at age 
23) as people make the transition to adulthood; and the BHPS to investigate similar concepts 
of income potential and health capital with subsequent adult health. In the NCDS a derived 
measure of permanent income
26 and the number of times respondents experienced financial 
difficulties in childhood
124 were both significant predictors of ‘income potential’ and ‘health 
capital’ at age 23. Controlling for income potential and health capital, childhood poverty, 
whichever way measured, did not have a direct effect on adult health.  In the BHPS 
measures of income potential and health capital were the strongest predictors of adult health, 
followed by variables representing respondents’ social roles (parenting, marriage and 
employment), but average adult income was still significant, although childhood factors     24 
 
were not. We concluded that in the main the impact of childhood poverty on adult health 
was indirect via its effect on key transition factors such as education, health capital and 
social roles, but that adult income still had a direct effect on health.  
This paper, along with a range of other outputs during this period,
126,127,124,128 also examined 
the policy context for this relationship, considering the macro economic and social policies 
that led to significant differences in income in Britain, and how successful government 
attempts to address these disparities might be. While acknowledging the wide range of 
economic and social policies that the New Labour Government had introduced
38 we 
suggested that these would have only a marginal impact on income and health inequalities, 
and could exacerbate inequalities for some subgroups of the population. 
3.3 Papers from an MRC grant based on analyses of the BHPS  
Thomas, C., Benzeval, M. and Stansfeld, S.A. (2007) 'Psychological distress 
after employment transitions: the role of subjective financial position as a 
mediator' Journal of Epidemiology and Community Health 61:1: 48-52. 
(Citations: Google Scholar: 10; Web of Science: 7)  
The final paper presented for this PhD investigated the inter-relationships between income, 
the causes of income change and health.  For this paper we chose to employ a subjective 
measure of financial circumstances rather than actual monetary income, as we felt this might 
better reflect the gap between people’s resources and outgoings, and had been shown to be a 
strong predictor of mental health in other studies.
129,130 Using 10 years of data from the 
BHPS (1991 to 2000), we investigated how changes in subjective financial circumstances 
mediated the association between annual changes in employment status and subsequent 
health.     25 
 
For both men and women, moving from employment to unemployment increased the odds of 
GHQ caseness. For men, those retiring from non-manual occupations showed an 
improvement in their mental health while those retiring from manual roles showed a 
deterioration. For women leaving employment for family care was detrimental for health, 
while moving back into employment from family care did not significantly improve their 
mental health. However, returning to work after a period of unemployment was beneficial 
for both men and women’s health. Experiencing financial difficulties was also associated 
with poor mental health, and this attenuated the association between employment change 
and health by 30% for men and 16% for women.  Changes in employment seemed to be 
important for the onset and resolution of mental distress rather than its maintenance. In 
general, beneficial effects of returning to work were only seen for those with prior mental 
health problems while the detrimental effects of losing paid employment were only apparent 
for those without pre-existing health problems.  
While the subsequent literature has increasingly examined the effect of long-term role 
occupancy for health,
131-133 insofar as this has examined mediating factors it has tended to 
focus on the quality of social roles, rather than their impact on income. One exception to this 
is a recent analysis of 16 years of BHPS data, which found that a measure of financial 
capability exacerbated the effect of divorce and unemployment on psychological 
wellbeing.
134 Moreover, the literature has paid less attention to the effect of changes in roles 
on health. The findings of differential effects of retirement for those from different 
occupational background was supported by other literature,
135 although subsequent studies 
have found that it is whether retirement is voluntary or not which is more important for 
subsequent health.
136-138 Most studies find that having multiple roles is beneficial for 
women’s health,
139,131,132,140 although in the main this research has either examined roles at 
one point in time
139,140 or over long periods of time
131,132 so the impact on health of recent 
transitions may be masked.     26 
 
3.4 Overview  
In the mid-1990s, when I began this body of work, there was very limited evidence in 
Britain on the association between income and health, and what existed was often cross-
sectional and based on inadequate measures of income. At the same time, there was a 
growing body of work recognising the importance of lifecourse factors for health, and the 
economic and poverty literature was arguing that single measures of income could not 
adequately reflect people’s material resources at any point in time, and that the dynamics of 
income change also needed to be considered. This set of papers addressed these issues. 
Across the papers, I concluded that: there was a non-linear association between income and 
health; income appeared a more important determinant of health than other SES markers, 
except perhaps even longer term measures of material resources; income was a significant 
part of the pathway between social roles and health, but such roles still had an additional 
effect over and above income; and, the effect of childhood income on health appeared to be 
mediated via education and health capital, but adult income still had an independent 
association with health. These associations varied by the health outcome considered, were 
different for men and for women, at different life stages, and according to whether or not 
respondents were from manual or non-manual backgrounds or had pre-existing health 
conditions.  
There were of course limitations to all of these papers. Based on existing survey data, they 
were restricted to a limited set of self-reported health measures. BHPS and NCDS, in 
different ways, only covered short periods of the lifecourse – in different papers based on the 
former I used between 6 and 10 waves of data, and in NCDS information was only available 
until the relatively young age of 33 years. When combining waves of these datasets, attrition 
effects were an issue and the sample size became much smaller, making some of the sub 
population analyses that would have been interesting too small to contemplate. Similarly, the     27 
 
techniques employed – mainly logistic regression with robust standard errors to adjust for 
clustering – were relatively simple and not as effective as they might have been at 
unravelling the complexities of the role that income may play in the pathways across the 
lifecourse to health. The literature has, of course, moved on since these papers were 
published. The next section, therefore, very briefly highlights the contribution of my current 
ongoing research to these debates.     28 
 
4.  MY RESEARCH SINCE 2004 
Evidence of the importance of experiences over the lifecourse in determining health 
inequalities
141-144 has increased greatly since the publication of these papers. As the timespan 
covered by key cohort and longitudinal studies has grown, more complex methodological 
techniques have been developed.
145-148 and more sophisticated markers of the possible 
underlying biological processes have been collected.
149-154 This has enabled researchers to 
begin to unpick the complexities of pathways through the lifecourse that create and maintain 
health inequalities.
155-158 
Yet income still rarely features in these debates, and so I am continuing to investigate its role 
in a longer term lifecourse context. Based on data from the Twenty-07 Study – a three cohort 
study that has followed people aged originally 15, 35 and 55 in 1987/8 and at the most recent 
wave 35, 55 and 75,
33 we have found that poverty dynamics are more important for the 
development of depression than anxiety, but that different experiences of poverty are more 
important for each cohort.
159 In contrast to my previous research, we have also found a 
stronger effect on mental health for increases in income than income falls, which may reflect 
the longer time periods over which we can examine income change in the Twenty-07 Study. 
We are also examining the pathways between social roles, income and health. Losing a job, 
separating from a partner and having a first child were all significantly detrimental to mental 
health, while gaining a job had a positive effect on mental health, once the mediating role of 
income was included.
160 Income itself was still important for depression but not anxiety, 
once social precursors were considered. I plan to continue to explore these pathways in more 
detail across a wider range of health outcomes, at the same time considering the differing 
historical context of the three cohorts’ lives and how this might affect these relationships. 
More generally, working with my research team enables me to investigate a broader range of 
issues within the lifecourse framework,
34 building on some of the principles from the work     29 
 
submitted for my thesis, for example the need to consider both long term factors and short 
term changes in them; the importance of investigating different pathways for different health 
measures, for men and women, for different life stages, and for people from different 
socioeconomic backgrounds. For example, we have examined when social inequalities in 
health emerge during early adulthood,
161 whether social inequalities in health widen or 
converge as people age,
162 the way in which anxiety and depression change and co-occur at 
different life stages,
163 and one of my PhD students is investigating movements on and off of 
incapacity benefit over the lifecourse, how these affect mental health, and whether this varies 
by SES.
164 
In addition we are investigating the pathways - biological, psychological, behavioural and 
cognitive - that underlie social inequalities in health.
34 In relation to biological pathways, our 
focus at present is on whether telomere length is an effective biomarker of aging,
165 and the 
extent to which it is socially patterned.
166 We are also investigating whether psychosocial 
factors predict telomere length
167 and in future will examine the mediating role of telomere 
length between socioeconomic factors and subsequent mortality.  Having examined the 
social patterning of sleep trajectories over 20 years,
168 we are now investigating the extent to 
which sleep mediates the association between socioeconomic factors and diabetes
169 and 
mental health.
170 Two students are examining behavioural trajectories over the lifecourse; 
one focusing on physical activity
171 and a second on the clustering of smoking and 
drinking.
172 
Given the three-cohort composition of the Twenty-07 Study, we are in a unique position to 
examine the historical context of the development of health inequalities; and this is the focus 
of a current studentship.
173 This research will shed light on how different macro 
socioeconomic environments and policies may influence the relationship between different 
social pathways and health.      30 
 
Overall, therefore, I have designed the programme to investigate the full range of pathways 
that might contribute to health inequalities over the lifecourse in order to identify key factors 
and interventions that may help to reduce the health divide. In this way I am continuing with 
my aim of using my research not just to investigate health inequalities but also to explore 
what can be done to tackle them.     31 
 
5.  CONCLUSION 
The submitted papers have demonstrated the significance of income for health, and explored 
some of the complexities of this association. However, ongoing academic debates have 
continued to question its specific causal contribution,
174,123 and hence its value in policies to 
reduce the health divide. Nevertheless, improving income amongst those who are least well 
off in society was a key policy recommendation of the latest English government inquiry of 
how to tackle health inequalities.
175 While the English policy to tackle health inequalities is 
largely regarded as the most comprehensive and focused of all international efforts, evidence 
supporting specific strategies is weak.
176 Continued efforts to understand the role of income 
and its place in broader pathways to health inequalities are therefore important to policy 
debates.  
Against this background, this set of papers made an internationally recognised novel 
empirical contribution to our understanding of the income and health relationship, on which 
others have built, and the findings have contributed to policy debates about how best to 
reduce inequalities in health. My current research is continuing with this focus on the role of 
income, as well as examining some of the other pathways that might create health 
inequalities, in order to better understand how we might tackle them.    32 
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Understanding the Relationship between Income and
Health: How Much Can be Gleaned from
Cross-sectional Data?
Michaela Benzeval, Ken Judge and Sue Shouls
Abstract
The aim of this paper is to develop a better understanding of the relationship between income and
health using a cross-sectional survey of the general British population. It is divided into two parts.
First, it examines a number of methodological inconsistencies in the existing literature and assesses
their consequences for the inferences that can be drawn about the income–health association. These
issues include: the measurement of income and its functional form; health selection; and the role of
confounders. Second, it explores the relative strength of the income–health association in contrast to
that of other socioeconomic measures. The relationship between income and health is complex.
However, having taken into account a range of methodological problems, income is still signiﬁc-
antly associated with health. The association appears to be non-linear and is attenuated but not
removed by controlling for health selection effects. The inclusion of a wide range of confounders
into models of income and health reduces the association between them, but does not make it
insigniﬁcant. In comparison to other socioeconomic measures, income appears to be a better
discriminator of health status than education or occupation. However, tenure and car ownership
seem to be at least as good if not better than current income.
Keywords
Health; UK population; Income; Education; Occupation
Introduction
It is widely believed that poverty and low income are bad for health. For
example, in an answer to a parliamentary question in his ﬁrst month in
ofﬁce, the Prime Minister stated that “there is no doubt that the published
statistics show a link between income, inequality and poor health” (Hansard
). Similarly, the Secretary of State for Health and Minister of Public
Health, in the Foreword to the Green Paper Our Healthier Nation, asserted
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that “poor people are ill more often and die sooner” (Cm , ). How-
ever, when the Green Paper goes on to cite evidence in support of this
assertion, there is a subtle shift in terminology: “The link between poverty
and ill health is clear. In nearly every case the highest incidence of illness is
experienced by the worst off social classes” (Cm , ).
All too often in the world of politics—and even in academic circles—low
income, poverty, manual occupational classes and poor educational achieve-
ment are treated as interchangeable phenomena. This is not a signiﬁcant
problem if the primary aim is to demonstrate the association between dis-
advantaged socioeconomic circumstances and health. However, if the objective
is to develop an understanding of the causal nature of the relationship between
socioeconomic status and health, one needs to be much clearer about how
and why different variables are employed. It is only by doing this that one
can begin to develop effective policy options to reduce health inequalities.
Developing a clearer understanding of the association between income
and health is important because income is one of the most malleable policy
instruments (Duncan ). For example, through policies to set state beneﬁt
or taxation levels, and legislation on minimum wages, governments can
inﬂuence the income level of their citizens with immediate effect. In contrast,
other efforts to tackle disadvantage, such as improving employment and
education opportunities, are longer-term strategies.
The literature on the association between income and health is quite
limited in Britain. A number of national surveys—for example, the National
Child Development Survey (NCDS), Health and Lifestyle Survey (HALS),
General Household Survey (GHS) and British Household Panel Survey
(BHPS)—have included questions on both income and health, although ana-
lysis of the association between these variables has been limited. Nevertheless,
evidence from these studies does support the belief that there is a relationship
between income and health.
• In an analysis of the respondents to NCDS at age , Power and colleagues
() illustrated a marked relationship between income categories and
self-assessed health, malaise, psychological morbidity and height.
• Using HALS, Blaxter () found a clear and consistent association be-
tween income and health. Based on the results of multivariate analyses
she argued that “the apparently strong association of social class and
health is primarily an association of income and health”. In more detailed
analysis of women’s health in HALS Macran and colleagues () ﬁnd
that “income is associated positively and signiﬁcantly with women’s health”
after controlling for a range of other socioeconomic factors.
• The GHS has mainly been used to describe rather than explain the associ-
ation between income and health. An association between the two variables
has been demonstrated for GHS data from the s (Hurst ), s
(O’Donnell and Propper ) and s (Benzeval ; Benzeval and
Judge ). For example, in the early s, people of working age whose
family income is in the bottom  per cent of the distribution are over
. times more likely to report their health as poor than those in the top ﬁfth
(Benzeval and Judge ). A weaker association has been demonstrated
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between income and health among older people controlling for a range
of other factors (Benzeval ; Arber and Ginn ).
• Using a cross-section of the BHPS Weich and Lewis () found a sig-
niﬁcant association between common mental disorder (as measured by
the GHQ ) and low household income, after controlling for a wide range
of confounders.
More signiﬁcantly, there is also a substantial international literature that
conﬁrms an association between income and health. For example, Benzeval
and Webb () cite evidence from eight different countries in Europe,
North America and Australia. The USA, in particular, has a wealth of
evidence based on income and measures of morbidity and mortality. The
ﬁrst major study linking information with the census for  found higher
mortality rates among black and white, men and women with low incomes
(Kitagawa and Hauser ). Repeating this analysis with data from the mid-
s Pappas and colleagues () found not only that the income differen-
tial in mortality still existed but that it had widened. A large national survey
in Australia found a signiﬁcant association between income and a range
of morbidity measures after controlling for a wide range of other factors
(National Health Strategy ).
Against that background, this paper has two aims. First, to explore the
implications of different methodological assumptions for the income and
health association. In particular, there are three key issues that merit closer
investigation:
• the measurement of income (including linearity);
• the role of health selection;
• the use of confounders.
The second aim is to develop a better understanding of the interrelationship
between income, other measures of socioeconomic status and health. It is
based on the analysis of a large cross-sectional national survey conducted in
Britain in the early s, which is described in the next section.
Data
The General Household Survey (GHS) is a continuous household survey,
conducted by the Ofﬁce of National Statistics, which contains information
on approximately , households and , people every year. It is
based on a stratiﬁed random sample of private households in Great Britain
and has an annual response rate of between  and  per cent (Thomas
et al. ; Foster ). The survey has been shown to be representative of
the general population in Great Britain, having a similar demographic and
socioeconomic proﬁle to the  Census (Bridgewood and Savage ).
This paper focuses on adults of working age (–), since the association
between income and health for children and older people is rather different.
The analysis employs two years of GHS—/ and /—which results
in a sample size of ,.
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Box 
Health questions in the GHS
. Over the last  months would you say your health has on the whole been good,
fairly good, or not good?
Variable  Fairly good or not good health versus good % sample
Variable  Not good health versus fairly good or good health % sample
. Do you have any long-standing illness, disability or inﬁrmity? By long-standing I
mean anything that has troubled you over a period of time or that is likely to affect
you over a period of time.
a) Does this illness or disability limit your activities in any way?
Variable  Has long-standing illness .% sample
Variable  Has limiting long-standing illness .% sample
. Now I’d like you to think about the  weeks ending yesterday. During those 
weeks, did you have to cut down on any of the things you usually do (about the
house/at work or in your free time) because of illness or injury?
Variable  Has recent limiting illness .% sample
The health measures
The GHS contains three health questions, which are used to create ﬁve
binary health variables that are shown in box . All of the analyses in the
paper are conducted for each of the ﬁve variables.
Income in the GHS
All adult respondents to the survey are asked a series of questions about their
income from all sources, including employment, state beneﬁts, occupational
pensions, investment interest and dividends, rent from properties, educational
grants and any other payments or allowances. Total income for individuals,
net of taxes, is then aggregated to the family level. For all families where
income is not available for any individual, all members are coded as having
missing income data. As a result  per cent of families do not have income
information. Families with missing information tend to be of slightly higher
socioeconomic status than the general survey population. Where possible a
dummy variable for people with missing income information is included in
the analysis.
Two adjustments are then made to disposable family income in order to
create a measure of comparable living standards. First, the income information
is deﬂated by the retail price index to adjust for inﬂation. Second, the income
data are equivalized to take account of the different size and composition of
families. Three different equivalent scales were investigated—McClements
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(), OECD (Atkinson et al. ) and one derived from social security rates
(Department of Social Security ). However, as the results did not differ sub-
stantially between them the paper only reports those based on the McClements
scale, the most commonly employed measure in British research.
Other data available in the GHS
The literature includes a wide range of factors that have been used as
confounders in the relationship between income and health. The most com-
mon confounders identiﬁed from other studies, which are available in GHS,
include:
• age and sex;
• ethnicity;
• social roles—marital and parental status, living arrangements;
• education;
• occupation;
• economic status—employment status and reason for non-employment;
• consumption measures—tenure and car ownership.
In order to explore the association between income and health in detail
while controlling for other factors, multivariate analyses are conducted. Since
all of the health outcome measures are binary, i.e. take the value  or , the
most appropriate statistical technique is logistic regression (Hosmer and
Lemeshow ). The method for examining each of the issues is described
below. All of the analyses are conducted for each of the ﬁve health outcome
measures and the models always include age and sex.
Given the quite different approaches required to explore the two aims of
this paper, the methods and results for each are set out separately in the
following two sections. The ﬁnal part of the paper discusses the signiﬁcance
of the ﬁndings for further research and policy.
Methodological Issues
The ﬁrst aim of the GHS analysis is to examine the effect of employing
different methods—in terms of the measurement of income, the role of health
selection and the use of confounders—on the inferences that can be drawn
about the relationship between income and health.
Income measurement
There are two issues in relation to the measurement of income that need to
be explored: ﬁrst, whether the deﬁnition of income employed in the analysis
inﬂuences the size and strength of the association with health; and second,
which functional form of income is most appropriate.
Income deﬁnition There is little consensus in the health inequalities literature
about how best to measure income. Some studies use family income, others
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individual, while others limit their analysis to wages only. Some studies
adjust for taxes and beneﬁts and the composition of families, but many do not.
Often, however, income is based on a self-reported answer to a single banded
question (for example in HALS) where it is impossible to know whether
respondents are using a consistent deﬁnition.
Since the income and health literature is based on a variety of measures of
income it is difﬁcult to compare the results from one study to another. Are
differences in the ﬁndings of studies real, or are they an artefact of the
different ways in which income has been measured? Does the association
between income and health remain when an appropriate measure of income
is employed?
Social scientists are clear, however, that the most appropriate measure of
income for comparative purposes is equivalent disposable family income
(Atkinson ). This means income, net of direct taxes, that is derived from
all sources, such as wages, investments, beneﬁts and pensions, for all family
members. This income measure must then be weighted—or equivalized—to
take account of the different size and composition of families. This is because
a family of two adults and two children would need more income, but not
four times as much income as a single person in order to have an equivalent
standard of living.
To illustrate the effect that using different deﬁnitions of income has on the
association between income and health, we compare models for each health
variable, using three different measures of income:
• net individual income;
• gross family income;
• equivalent net real family income adjusted for family composition using
the McClements scale.
Results Table   shows the odds ratios for income quintiles for the three
different income deﬁnitions: net individual income, gross family income and
equivalent net family income, for each of the health measures. Equivalent
net family income produces the best statistical model—in terms of the change
in scaled deviance from a constant only model—for three of the health
measures: the two versions of subjective general health and limiting long-
standing illness.
In fact, there is a strong association between equivalent net family income
and health for four of the health measures. For example, people in the lowest
income quintile are . times more likely to have a limiting long-standing
illness and . times more likely to report their health as not good than the
richest ﬁfth of the population. In contrast, the association between income
and recent limiting illness is much weaker. Only the bottom two income
quintiles are statistically signiﬁcant and their additional health risk in com-
parison to the richest ﬁfth is relatively small compared to the other health
measures.
GHS respondents with missing income information tend to have odds
ratios that are slightly lower than those for people in the middle income
quintile, reﬂecting their above-average socioeconomic status.
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Table 
The effect of different deﬁnitions of income on the income–health relationship
Odds ratios for income quintilesa
Income Long-standing illness Limiting long-standing Recent limiting illness General health fairly or General health not good
quintiles illness not good
net ind gross equiv net ind gross equiv net ind gross equiv net ind gross equiv net ind gross equiv
income family family income family family income family family income family family income family family
income income income income income income income income income income
 lowest . . . . . . .ns . . . . . . . .
 . . . . . . .() . . . . . . . .
 . . . . . . . .ns .ns . . . . . .
 . . . . . . .ns .ns .ns . . . . . .
 highest . . . . . . . . . . . . . . .
missing .ns .ns .ns . . . .ns .ns .ns . . . . . .
χ2               
N =     
a All models contain age and sex. All odds ratios are signiﬁcant at  per cent level unless otherwise indicated.
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In comparison to equivalent net family income, net individual income
appears to underestimate the relative poor health of people in the lowest part
of the income distribution, across the range of health measures. This is
reasonably intuitive. Many people at the bottom of the distribution will have
zero individual incomes. However, this does not mean that they have no
material resources because they share the income available to the rest of
their family. Hence, using individual income can underestimate the income
available to individuals to invest in their health and dilute the association
between income and health.
Gross family income also appears to underestimate the poor health of people
with the lowest incomes. Again, an intuitive explanation is apparent. When the
income measure does not take into account the size and composition of famil-
ies, single people will tend to be at the bottom of the income distribution
because they have fewer pounds in their pockets than families with multiple
earners or beneﬁt recipients. However, when family composition is taken into
account single people are shown to be comparatively more afﬂuent than famil-
ies on the same income who have more people to maintain. Again the associ-
ation is diluted at the bottom of the distribution by not taking this into account.
The remainder of the paper uses net equivalent family income.
Income functional form The second aspect of income measurement to explore is
the shape of the association between income and health. The income and
health relationship may take a number of forms. At its simplest, there may be
a linear gradient between income and health such that for every £ increase
in income there is a unit increase in health. Alternatively, there may be a
threshold effect, so that income clearly affects people’s health up to a speciﬁc
level, beyond which the association disappears. Finally, there may be a non-
linear relationship between income and health, such that at different points
of the income distribution income has a different effect on health. In this
paper, therefore, alternative functions of the income variable are examined
in order to assess which one best explains the relationship between income
and health. Separate models were constructed for all ﬁve health measures
using different functions of income, controlling for age and sex. Three income
functions were tried:
• a continuous linear variable;
• non-linear transformations of the continuous income variable—speciﬁcally
quadratic and cubic functions;
• dummy variables for income quintiles, with the richest quintile excluded
from the analysis to act as the base category.
In order to ensure comparability between the models, people with missing
income were excluded from all of the analyses in this section. The change
in scaled deviance from a constant only model of each income function was
compared to assess which was the best model. The probability of reporting ill
health for each functional form of income is then calculated to assess the
effect that the different forms might have on interpreting the relationship
between income and health.
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Results Table  shows the change in scaled deviance from the constant only
model for each functional form of income for all ﬁve health variables, after
adjusting for age and sex.
The results suggest that the relationship between income and health is
non-linear. For each of the health measures the best statistical ﬁt is provided
by the model based on income quintiles, followed by the two non-linear
functions, while the linear income model consistently has the poorest statist-
ical ﬁt.
Figure  shows the implications of employing different income functions
for predicting the probability of reporting fairly or not good health. In com-
parison to the non-linear models, linear income understates the probability
of reporting “fairly or not good” health among low-income groups and over-
states it among high-income groups.
The remainder of this paper, therefore, uses income quintiles in the
statistical analyses, since they appear to give the best statistical ﬁt, are easily
interpreted, and enable people with missing income to be kept in the
analysis.
Health selection
Most studies tend to assume that low income causes poor health. However, it
is possible that health selection may be taking place, i.e. that poor health
results in people’s income being reduced. There are at least two types of
health selection that might occur as part of the income and health relation-
ship. First, a person in poor health might be unable to work and hence lose
or leave their job and this would result in a lower income. In these circum-
stances, they may describe themselves as unable to work due to ill health,
being unemployed, looking after the home or retired. Second, someone with
ill health might have to take a less strenuous or stressful job or work fewer
hours because of their health, which might result in a lower income. Clearly
this issue is a more direct problem when wages or individual income is the
variable of interest. However, even with family income, lower incomes for
any individual will almost certainly lead to lower incomes for the whole
family. Hence, not taking account of health selection effects may overstate
the causal link between income and health.
With cross-sectional data such as the GHS it is impossible to identify the
time sequence of events, i.e. whether a person changed their occupation or
economic status before or after their change in health. Longitudinal data are
required to explore this problem effectively. However, it is possible to take
account of these health selection effects in a very crude way, by excluding from
the analyses all people who reported that they were economically inactive due
to ill health.
There are clearly problems with this approach even at a crude level. First,
it assumes that for everyone who was economically inactive due to ill health,
the direction of causation ran from poor health, to job loss, to low income. It
does not take into account what caused the poor health in the ﬁrst instance.
On the other hand, it does not take account of those people who, when they
lost their job directly or indirectly as a consequence of poor health, described
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Table 
The effect of different functional forms on the income and health relationship
Change in scaled deviance from constant only model (χ2)a
Income function Long-standing illness Limiting long-standing Recent limiting illness General health fairly General health not
illness or not good good
linear ( d of f )     
quadratic ( d of f )     
cubic ( d of f )     
quintiles ( d of f )     
N =     
a All models contain age and sex.
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Figure 
Probability of reporting fairly or not good health for different functional forms of income
P
r
o
b
a
b
i
l
i
t
y
 
o
f
 
r
e
p
o
r
t
i
n
g
 
“
‘
f
a
i
r
l
y
 
o
r
 
n
o
t
 
g
o
o
d
’
 
h
e
a
l
t
h
”
0.50
0.45
0.40
0.35
0.30
0.25
0.20
350 0 50 100 150 200 250 300
£ equivalent family income per week
Quintiles
Quadratic
Linear
Cubic
themselves as looking after the home, retired or unemployed. Similarly, people
who may have changed their job, and hence experienced a drop in income,
because of illness cannot be identiﬁed. Nevertheless, it is still useful to estimate
part of the effect that health selection might have on the income and health
association using this approach. For each health measure, models of the
association between income and health are estimated including and exclud-
ing people who are economically inactive due to ill health.
Results Table  shows the implication of attempting to adjust for some of
the most obvious health selection effects. For each health measure the left-
hand column shows the odds ratios for each income quintile for all adults.
The right-hand column shows the odds ratios for all adults excluding those who
are economically inactive due to ill health. Excluding people who are permanently
unable to work due to ill health affects both the statistical ﬁt of the models
and the shape of the income–health relationship. Across all of the health
measures, the scaled deviance of the restricted models is substantially lower
than that of the models for all adults, and the gradients are ﬂatter, particu-
larly among the lower income quintiles. However, this is not surprising
since people who are economically inactive due to ill health tend to be in the
bottom of the income distribution. Not taking account of the possibility of
health selection, therefore, may lead one to assume that a much stronger and
steeper causal relationship exists between income and health than may be
the case.
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Table 
The effect of health selection on the income and health relationship
Odds ratio for income quintilesa
Income Long-standing illness Limiting long-standing Recent limiting illness General health fairly or General health
quintiles illness not good not good
All adults Excluding All adults Excluding All adults Excluding All adults Excluding All adults Excluding
eiihb eiih eiih eiih eiih
 lowest . . . . . .ns . . . .
 . . . . . .ns . . . .
 . . . . .ns .ns . . . .
 . .ns . .() .ns .ns . . . .
 highest . . . . . . . . . .
missing .ns .ns . . .ns .ns . . . .
χ2 ( d of f )          
N =          
a All models contain age and sex, all odds ratios are signiﬁcant at  per cent level unless indicated otherwise.
b Economically inactive due to ill health.
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However, it is important to emphasize that even when these potential
health selection effects are removed, there is still a strong association between
income and health for all of the health measures, except recent limiting
illness. For example, people in the bottom ﬁfth of the income distribution are
. times more likely to have a limiting long-standing illness and . times
more likely to report their health as not good than the richest ﬁfth.
Respondents who are economically inactive due to ill health have been
excluded from the remainder of the analyses in an attempt to adjust for the
worst of the health selection effects.
Confounders
A wide range of other variables are often included in statistical models that
aim to explore the relationship between income and health. The rationale
for the inclusion of these other factors is not always clear and the implica-
tions of multi-colinearity between other variables and income on their coef-
ﬁcients are rarely considered. Moreover, the effect on the association between
income and health is difﬁcult to assess systematically since different studies
use different combinations of variables. Unfortunately, this means that the
policy inferences that can be drawn from the literature are ambiguous. A
weak association between income and health may simply mean that the
model has not been speciﬁed correctly or that the variables are poorly meas-
ured. The ﬁnal methodological issue to consider, therefore, is the impact that
different kinds of confounders have on the income and health relationship.
To do this, multivariate models of each health measure are developed by
adding each set of confounders in stages, as set out below.
Stage  Income quintiles plus age and sex
Stage  Stage  + ethnicity
Stage  Stage  + social roles—parental and marital status
Stage  Stage  + education and occupation
Stage  Stage  + economic status
Stage  Stage  + housing tenure and car ownership
Results Table  shows the effect on the odds ratios for income quintiles of
including each group of confounders into models of health in a cumulative
fashion, as shown above.
The table does not present the full results for each model but focuses on
changes in the odds ratios for the income quintiles at each successive stage in
the modelling process for three of the health measures.
The ﬁrst thing to note is that the pattern of association between income
and health remains broadly consistent for all health measures at stages  and
. This suggests that controlling for ethnicity and social roles has little effect
on the income–health relationship. From stage  onwards, however, the
association between income and health begins to ﬂatten as education and
occupation—and more signiﬁcantly economic status and measures of con-
sumption—are added to the models. Nonetheless, for all of the health meas-
ures except recent illness, after adjusting for a broad range of socioeconomic
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Table 
The effect of different confounders on the income and health relationship
Odds ratios for income quintiles at each stage of modellinga
Income     
quintiles
Long-standing illness
 lowest . . . . . . ()
 . . . . . .
 . . . . . .
 .ns .ns . () .ns .ns .ns
 highest . . . . . .
missing .ns .ns .ns .ns .ns .ns
χ2  ()  ()  ()  ()  ()  ()
Limiting long-standing illness
 lowest . . . . . .
 . . . . . .
 . . . . . () . ()
 . () . () . () .ns .ns .ns
 highest . . . . . .
missing . . . . .ns .ns
χ2  ()  ()  ()  ()  ()  ()
Recent limiting illness
 lowest .ns .ns .ns . () .ns .ns
 .ns .ns .ns . . . ()
 .ns .ns .ns .ns .ns .ns
 .ns .ns .ns .ns .ns .ns
 highest . . . . . .
missing .ns .ns .ns .ns .ns .ns
χ2  ()  ()  ()  ()  ()  ()
General health fairly or not good
 lowest . . . . . .
 . . . . . .
 . . . . . .
 . . . . . .
 highest . . . . . .
missing . . . . . .
χ2  ()  ()  ()  ()  ()  ()
General health not good
 lowest . . . . . .
 . . . . . .
 . . . . . .
 . . . . . .
 highest . . . . . .
missing . . . . . .
χ2  ()  ()  ()  ()  ()  ()
a All models contain age and sex, the sample excludes all those people who were
economically inactive due to ill health. All odds ratios are signiﬁcant at  per cent level
unless otherwise indicated.
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and demographic characteristics, people in the lower income quintiles are
still signiﬁcantly more likely to have poorer health than the richest ﬁfth.
Summary
The results presented in this paper show that there is a strong bivariate
association between income and self-reported health. The association remains
when an appropriate measure of income is employed and health selection is
controlled for, albeit in a crude manner. The relationship between income
and health appears to be non-linear. Changes in health appear to be much
steeper in the bottom part of the income distribution and there is a much
weaker association at high levels of income. This is consistent with the ﬁndings
from a number of other studies that have investigated the shape of the
relationship between income and health (Backlund et al. ; Mirowsky and
Hu ; Der et al. ).
In multivariate analyses the association between income and health becomes
weaker, although it generally remains signiﬁcant, when other measures of
socioeconomic status are introduced. Measures of economic status and
consumption, in particular, weaken the association between income and
health. The next section of the paper, therefore, explores the interrelationship
between income, other measures of socioeconomic status and health in more
detail.
The Relative Importance of Income
Building on the descriptive analysis outlined above, the second aim of this
paper is to develop an understanding of the relative importance of income
and other measures of socioeconomic status for health. We compare the
association between income and health, with education—measured by age
of leaving full-time education and qualiﬁcations—occupation and measures
of consumption. To do this we compare the statistical properties of models
of the association between income and health stratiﬁed for a second socio-
economic measure, with those of models of different socioeconomic measures
stratiﬁed by income. This allows the odds ratios of ill health to vary between
strata, allowing comparisons to be made of their signiﬁcance within each
stratum. Davey Smith and colleagues () argue that a good discriminator
of socioeconomic inequalities in health will remain strong and signiﬁcant
within each stratum of other socioeconomic measures. However, our analysis
is rather more complicated than that of Davey Smith and colleagues because
they assume that the socioeconomic measures are linear and only compare
two variables. Hence they compare a single beta coefﬁcient for each variable
within the different strata of the second. However, we believe that the rela-
tionship between socioeconomic measures and health could be non-linear.
Hence we divide each socioeconomic variable into four hierarchical categor-
ies, and compare the odds ratios for each category within each stratum. Any
case that had missing information on any of the variables was excluded
from all of the analyses. This reduces the sample for this part of the paper
to ,.
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Results
Table  illustrates the results with the speciﬁc odds ratios from the model for
the subjective reporting of health being only fairly or not good. The top
section—above the rule—shows the two-way comparison between educa-
tion, as measured by age left full-time education, and income.
The left-hand side of the table shows the odds ratios for income quartiles in
four different strata based on age left full-time education. The right-hand side
shows the odds ratios for the four different categories of education within
each income quartile stratum. In each case the reference category is the most
afﬂuent group, and they are not listed in the table. For example the ﬁrst row
shows that in each education stratum people in the bottom  per cent of the
income distribution were nearly twice as likely to report fairly or not good
health as those in the top quarter. In contrast people who left full-time
education under  are . times more likely to report fairly or not good
health than those who left after  if they are in the third income quartile and
approximately . times more likely if in the top or bottom income stratum.
In general, in each two-way comparison (of models of income stratiﬁed for
a second socioeconomic variable and models of the second variable stratiﬁed
for income), income appears to be a stronger discriminator (in terms of the
size of the change in scaled deviance, the gradient across the socioeconomic
categories and the number of signiﬁcant odds ratios) than both measures of
education, and occupational class. However, the variable based on tenure
and car ownership appears to be at least as good a discriminator as current
family income. What is also apparent from this table is that those people
with multiple measures of disadvantage have particularly poor health.
Overall, therefore, income does appear to have a strong association with
health and to be a relatively better discriminator than other traditional meas-
ures of socioeconomic status such as occupation and education. As with the
other analyses above, models for the other health variables except recent
acute illness follow the same pattern, and so are not presented here.
Discussion
A number of studies have tried to assess the relative importance of income,
occupation and education for mortality (Rogot et al. ; Sorlie et al. )
and morbidity (Leigh and Fries ; Hay ; Winkleby et al. ; Dahl
; Stronks ). Each comes to a different conclusion.
In an analysis of Norwegian data, Dahl () concludes that “occupation
status stands as the most powerful and consistent predictor of ill health
among employed individuals”. Winkleby and colleagues () in a study of
the employed population found that “after adjusting for age and the time of
the survey education was the only measure of socioeconomic status that was
signiﬁcantly associated with the risk factors”. In contrast, Hay () found
that in an analysis of male earners “of the three socioeconomic measures,
income was consistently the best correlate of health status”. Finally, Stronks
() in a study of the whole population of working age found that an
income proxy resulted in the biggest change in deviance for both chronic
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Table 
The relative importance of different measures of socioeconomic status for subjective
assessment of health as fairly good or not good
Odds ratios for income quartiles within Odds ratios for other measures SES within
other SES strata*+ income quartile strata*+
Age left full-time education Income quartile stratum
income under   – + Age left bottom  top %
quartile ft ed %
bottom . . . . under . . . .
% 
 . . . .  . . . .
 . . . . – . . . .
Change     Change    
in χ2 in χ2
Educational qualiﬁcations Income quartile stratum
income none GCSE A level degree quals bottom  top %
quartile %
bottom . . . . none . . . .
%
 . . . . GCSE . . . .
 . . . . A level . . . .
Change     Change    
in χ2 in χ2
Occupational class Income quartile stratum
income I&II IIIn-m IIIm IV&V class bottom  top %
quartile %
bottom . . . . I&II . . . .
%
 . . . . IIInm . . . .
 . . . . IIIm . . . .
Change     Change    
in χ2 in χ2
Tenure and car access Income quartile stratum
income LA rent LA rent owner owner class bottom  top %
quartile no car car no car car %
bottom . . . . LA rent . . . .
% no car
 . . . . LA rent . . . .
car
 . . . . owner . . . .
no car
Change     Change    
in χ2 in χ2
* All models contain age and sex, the sample excludes all those people who were economically
inactive due to ill health or had missing information on any of the socioeconomic measures.
+ All odds ratios are signiﬁcant at the  per cent level except those indicated in italics.
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condition and perceived general health for men and perceived general health
for women. However, Stronks went on to add employment status to her
models and found that this substantially reduced the coefﬁcients on the income
measures, concluding that
the relatively strong association between income and health, relative to that
between education/occupation and health, is largely due to the concen-
tration of those with a long-term work disability in the lower income levels.
Stronks therefore reanalysed her data to exclude those who had a long-term
work disability and found the association of income with health to be similar
to that with education or occupation.
Since all of these studies are based on different population groups with
different health outcomes and different measures of the socioeconomic vari-
ables of interest, it is difﬁcult to draw any general conclusions from their
results. Moreover, as Dahl () points out, all of the different measures of
socioeconomic status are highly correlated. For example, in this analysis of
the GHS, the Pearson’s correlation coefﬁcients between income, and educa-
tion (r = .) and occupation (r = .) are signiﬁcant at the  per cent
level. Similarly, people who are economically inactive, for whatever reason,
are over ﬁve times as likely to be in the bottom  per cent of the income
distribution as those in employment. In addition, all of the variables are likely
to be subject to measurement error. These two problems taken together
mean that the coefﬁcients estimated by logistic regression are likely to be
biased, imprecise and unstable (Koutsoyiannis ). Caution must be em-
ployed, therefore, in making any statement about the relative importance of
one measure of socioeconomic status over another.
However, from a theoretical perspective, it is important to be clear that
education, occupation, economic status and income are all hypothesized to
have overlapping and distinct effects on people’s health as well as being
markers of people’s socioeconomic status (Sorlie et al. ; Dahl ). For
example, education might be thought to have a direct effect on people’s
health by enabling them to process health information and by encouraging a
cultural identity and peer group membership that promote the adoption of a
more healthy lifestyle. However, education will also affect health indirectly
because it is the key determinant of people’s access to a well-paid job, inﬂu-
encing their occupation and employment status and hence their income.
Occupation will directly affect people’s health through their working con-
ditions but also indirectly because it is a key determinant of their income.
An individual’s economic status is a good proxy for their current access to
resources, since having a job is the best route out of poverty (Benzeval and
Webb ). In addition, there is evidence to suggest that the social role
of being employed may be beneﬁcial to one’s health, because it improves
people’s self-esteem and widens social contacts.
The stronger and more robust association between consumption measures—
tenure and car ownership—and health may be because they are better
markers for long-term material resources than current income. Economic
theories of the life cycle suggest that people will smooth their expenditure
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as their income ﬂuctuates by making use of borrowing and savings (Blundell
and Preston ). The strength of the association between tenure and car
access and health, therefore, is consistent with the broader literature on health
inequalities which emphasizes the importance of the cumulative impact of
socioeconomic circumstances across the life course for health (Power et al. ).
Conclusion
The analysis of income and health presented in this paper has explored two
key issues. First, given the confusion in the literature about different meth-
odological issues, it assesses their implications for the income and health
association. We report that even when these are taken into account, there
appears to be a strong association between income and health. Second, the
paper examines the interrelationships between income, other socioeconomic
measures and health. Having controlled for these in as sophisticated a way as
possible with cross-sectional data, we still identify a signiﬁcant association for
income and health.
What these results imply is that improving current income levels, particu-
larly among those at the bottom of the distribution, should improve health.
However, the analysis also begins to illustrate the complexity of the relation-
ship between income and health. In particular, the way that health selection,
economic status and consumption measures reduce the signiﬁcance of income
for health implies that a more sophisticated conceptual framework of the
relationship is required. Such a model ought to satisfy a number of require-
ments. For example, it would: take into account the timing of events; explore
some of the determinants of current income levels (economic status and
education); and adopt a life-course perspective (suggested by the signiﬁcance
of consumption factors). However, the development of such a model can only
be undertaken with longitudinal data. No matter how carefully one conducts
the analysis of cross-sectional data, such as that made available from the
GHS, there are limitations on the policy-related inferences that can be made.
Any serious attempt in the future to identify the underlying nature of the
relationship between poverty and health must adopt a life-course perspective.
A start has been made in exploring the relationship between income and
health over the life course using panel data, mainly in the USA. For example,
Duncan () concludes that
family income is a powerful (perhaps the most powerful) component of SES
in its linkage with health . . . income volatility also matters, although
its role is less important than that of income level. The results on income
level are consistent with but do not prove that ceteris paribus increases in
the short-run income of low-income families would improve health status.
In a more detailed systematic review of “replication” studies, Duncan and
Brooks-Gunn () begin to try and unravel the effects of income, parental
education and family structure on a range of outcomes in childhood. They
conclude that persistent poverty in early childhood is particularly damaging
for educational ability and achievement, and hence is likely to affect the
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chances of success in the labour market in adulthood. What is now needed is
the replication and further development of analyses based on longitudinal
data so as to develop a broader theoretical framework that encompasses both
childhood and adulthood determinants of health and income.
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AbstractÐA number of studies have shown that lone parents have poorer health status than the general
population. However, what is missing from the existing literature is any systematic assessment of the
contribution that lone parents' relatively poor socioeconomic circumstances make to their relative
health disadvantage. This paper aims to ®ll this gap. It employs a large national dataset based on three
consecutive years of the British General Household Survey (1992/1993 to 1994/1995) to assess the rela-
tive health status of lone parents in comparison to couple parents, and to evaluate the importance of
dierent explanations for their health dierences. The results con®rm that lone parents, particularly
lone mothers, have poor health status relative to parents living as couples. The observed health dier-
ences mirror variations in socioeconomic circumstances. However, even when a wide range of demo-
graphic and socioeconomic circumstances are included in multivariate models, lone mothers still have
signi®cantly poorer health than couple mothers for four out of ®ve health variables. The paper con-
cludes by discussing alternative explanations for the health dierences between lone and couple parents
Ð such as the absence of an intimate/con®ding relationship, the stress and stigma associated with
becoming a lone parent and health selection Ð and by highlighting future options for policy and
research in this area. # 1998 Elsevier Science Ltd. All rights reserved
Key wordsÐlone parents, self-reported health, social relationships, one-parent families, socioeconomic
circumstances
INTRODUCTION
Over 1.7 million parents and 3 million children,
representing over one quarter of all families with
dependent children, live in one-parent families in
Britain (Ford and Millar, 1997). People enter lone
parenthood for a variety of reasons, through div-
orce and separation, widowhood or having a child
alone, and this diversity of past experience can have
a considerable eect on their circumstances as lone
parents (Popay and Jones, 1990). Nevertheless, the
majority of lone parents are mothers, living on low
incomes, unable to work because of the lack of
aordable childcare or employed in low-pay, low-
status occupations (Bradshaw and Millar, 1991;
McKay and Marsh, 1994; Ford et al., 1995). Given
their circumstances, it is hardly surprising that a
number of studies have found that lone parents
have poorer health than the general population.
From a policy perspective, however, it is import-
ant to ascertain whether the poor health experience
of lone parents is primarily a result of them being
disadvantaged or whether there is something dis-
tinctly health damaging about being a lone parent
per se. If the former is true, then policies that
address general problems of poverty Ð poor
employment and educational opportunities and lack
of childcare Ð should improve the health of lone
parents as well as that of other families living in
poverty. If, on the other hand, there are particular
features of lone parenthood that aect people's
health, then speci®c policy initiatives will need to be
designed to improve their health status.
The central aim of this paper is to assess the con-
tribution that the poor socioeconomic circum-
stances of lone parents make to their relative health
disadvantage. In doing so, however, it is important
to bear in mind, and explore where possible, other
potential explanations for their relative health pos-
ition. These include:
. the lack of a con®ding/intimate relationship,
which provide people with social and emotional
support which is health promoting;
. health selection into lone parenthood, i.e. poor
health leads to marital breakdown or reduced
chance of marrying rather than vice versa;
. the stress associated with becoming a lone
parent, which could have short or long term health
consequences;
. the stigma associated with being a lone parent
in Britain today, which could be health damaging.
It is important not to treat these explanations for
lone parents' relative health disadvantage as
mutually exclusive. Instead they should be seen as
interactive and cumulative. For example, women
living in disadvantaged socioeconomic circum-
stances are more likely to be socially isolated and
lack support than their more auent counterparts
(Blaxter, 1990; Oakley and Rajan, 1991). Hence,
it is likely that a combination of such factors
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1337accumulated over time will interact to explain the
particularly poor health of this group.
The aim of this paper therefore is to assess and
explain the relative health status of lone parents in
Britain. It has two main parts. First, it reviews the
existing literature that addresses this issue.
Secondly, using new evidence from a large national
dataset, it compares the health of lone and couple
parents, and attempts to explain the reasons for
their health dierences. Before doing this, however,
it is important to set the paper in context by brie¯y
highlighting the broader international literature
within which the relationship between lone parent-
hood and health status should be considered.
Background
The ®rst studies to suggest that marital status
and parenthood might be associated with health
were conducted over one hundred years ago. First,
Farr (1859) analysed age-speci®c deaths in France
in 1853 by marital status and found that ``marriage
is a healthy state. The single individual is more
likely to be wrecked on his voyage than the lives
joined together in matrimony'' (quoted in
Macintyre, 1992, p. 453). Secondly, Durkheim
(1951) in an analysis of suicide rates in France in
1897 found that both marriage and parenthood
reduced the risk of suicide and argued that this was
because such roles provided individuals with mean-
ing and purpose to their lives as well as a sense of
obligation and constraint.
Since these studies were published, a vast litera-
ture has developed highlighting this kind of associ-
ations across the world. Initially interest lay in
demonstrating and attempting to understand the as-
sociation between marital status and a wide range
of health measures. Married people have been
shown to live longer, have less ill health, better psy-
chosocial health, adopt healthier lifestyles and use
health services less often than non-married people;
with single, never-married people appearing to have
better health than those previously married. (For
reviews of the literature see, for example, Morgan,
1980; Macintyre, 1992; Wyke and Ford, 1992).
Explanations for these associations can be broadly
divided into two: health selection and social causa-
tion (Wyke and Ford, 1992). The former suggests
that unhealthy people are less likely to get married,
more likely to suer a marital breakdown and less
likely to remarry than healthy people. The social
causation arguments have a number of dimensions
including that married people experience a health
advantage because they have better access to ma-
terial resources and social support; are less likely to
indulge in unhealthy or risky behaviours; and, are
protected from stress by their social role. Moreover,
previously married people are likely to have suered
considerable stress during the marital breakdown
which may have short and/or long term adverse
consequences for their health. However, very little
of this literature distinguishes between those people
who have children and those who do not or, if it
does, it often focuses on the role of children for
married people because of the small numbers of
lone parents and diculties in identifying them in
surveys (Kobrin and Hendershott, 1977; Weatherall
et al., 1994).
Against this background a second strand of lit-
erature has developed looking at the eect of mul-
tiple social roles Ð marriage, parenthood and
employment Ð on health, particularly for women.
Again explanations are divided between health
selection Ð i.e. people are less likely to marry, have
children or work if they are unhealthy Ð and social
causation. In terms of the latter, the literature pre-
sents two opposing views about the consequences
for health of multiple roles (Hibbard and Pope,
1993). First, that given limited time and energy,
multiple roles may create role con¯ict or role over-
load as people try to juggle various responsibilities
resulting in stress and poor health. Alternatively, it
is argued that each role provides people with social
support, resources, self-esteem, social ties and obli-
gations that enhance health in a cumulative way.
Most of the empirical evidence in this ®eld comes
from the United States and suggests that those
people without any role have the poorest health
prospects while those with multiple roles are the
healthiest. For example, in a study in Detroit
Verbrugge (1983) found that for men and women
marriage, parenthood and employment all have an
independent positive eect on health, although
employment seemed to have a stronger eect than
the other social roles. There were no interaction
eects so that there appeared to be no evidence of
role overload or role accumulation over and above
the individual bene®cial eects of each role.
However, Verbrugge (1983) and others (see, for
example, Bartley et al., 1992; Hibbard and Pope,
1993) have argued that role occupancy is a very
crude way of measuring the impact of social roles
on health and one needs to investigate the burden,
demands, and satisfaction of the roles more
directly.
Many of these studies only focus on the main
eects of marital, parental and employment roles
on health. However, a number begin to note the
excess health risks of lone parents.
In an analysis of social roles and health using the
Health Interview Survey in the U.S.A., Nathanson
(1980) found that divorced, separated and widowed
women with children who were not in formal
employment had lower levels of good health and
more days of restricted activity than their married
counterparts.
Aneshensel et al. (1981) in a study in Los Angeles
found that lone mothers had the highest rates of de-
pression of all women after controlling for age,
income and education.
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M. Benzeval 1340In a study of domestic roles and health Clark et
al. (1987) found that ``there are clearly negative
eects or burdens of children on single women, but
at the same time these same children when they are
the responsibly of single (divorced) men have a pro-
tective eect'' (p. 506).
Kotler and Wingard (1989) in an analysis of the
Alameda County Study found that lone mothers
were twice as likely to die as couple mothers in
18 years of follow-up after controlling for a wide
range of factors, although the dierences were not
statistically signi®cant.
In a study in Finland, Martikainen (1995) found
that lone mothers were 1.35 times more likely to die
than married mothers in the ®ve years after the
1980 census. Mortality rates were similar for dier-
ent kinds of lone mothers, but higher among those
with two or more children, especially for deaths
from accidents and violence.
Finally, a study in Norway by Elstad (1996)
found that lone mothers had signi®cantly higher
rates of longstanding illness than married mothers
in the 1970s, although in the 1980s the dierence
was only signi®cant for non-working mothers.
In addition to the multiple role literature, a num-
ber of other studies have also shown poor health
outcomes among lone parents, particularly mothers.
Perhaps the ®rst paper to do so was based on the
Alameda County Study and published in 1969.
Using the cross-sectional data from the baseline
interviews Berkman (1969) found that lone mothers
had higher rates of ill health than married mothers,
with separated and divorced mothers having signi®-
cantly poorer health. The study also showed that
lone mothers were much more likely to live in pov-
erty areas, have low income and be welfare recipi-
ents. However, after controlling for these factors
there was still signi®cant dierence in lone and mar-
ried mothers' health. In addition, lone mothers were
much more likely to suer from stress and have less
resources, both in terms of internal strength and
social support, to cope. A study in New Haven
(Weissman et al., 1987) also found that lone
mothers had excess mental health problems com-
pared to couple mothers, although they suggested
that much of this dierence could be accounted for
by dierential poverty rates. Similarly, Walters
(1993), in a study of women's health in Hamilton
City, Canada, found that lone mothers were much
more likely to report stress, anxiety and depression
than other women.
Lone-parent families in Britain are particularly
disadvantaged in comparison to those in other
countries. For example, in a comparison of the cir-
cumstances of lone parents in 20 countries
Bradshaw et al. (1996) found that British lone
parents were the most likely to experience relative
poverty and had some of the lowest employment
rates of all. Given that the aim of this paper is to
assess the contribution that lone parents' socioeco-
nomic circumstances make to their relative health
disadvantage, it is important to examine how studies
of lone parent's health in Britain have taken this fac-
tor into account. The next section, therefore, looks
in detail at British evidence about the relative health
status of lone parents, paying particular attention to
the other factors that such studies consider.
LITERATURE REVIEW
Since 1970, ®fteen separate investigations have
examined the relative health status of lone parents
in Britain. In general, they all found some evidence
of poorer self-reported health among lone parents,
but their characteristics dier on a number of
dimensions that are worth exploring.
Table 1 lists some key features of each study. In
the ®rst column the authors of the study are ident-
i®ed. In a couple of cases, the same or dierent
authors have published the same analyses and/or
results; these are examined here as a single contri-
bution. Column 2 of the table shows the data
source, size and composition of the sample on
which each study is based. Column 3 indicates the
comparisons that have been made. Column 4 shows
the health measures analysed and column 5 what
other factors have been considered in the analysis.
Finally, column 6 describes the results with respect
to lone parents.
Most of the studies focus on the comparative
health status of lone mothers, in addition, four
include information on lone fathers' health. One of
the ®rst things to note about the literature is that,
as Table 1 shows, the studies often have dierent
de®nitions of lone parents themselves and dierent
comparator groups. For example, Bolden (1980)
speci®es that parents must have been alone for at
least one year, to try to exclude the health-dama-
ging eects of the stress associated with becoming a
lone parent. While Reeves et al. (1994) and
Middleton (1995) limit their de®nition of lone
parents to those who live alone with their depen-
dent children, with no other adults in the house-
hold. Most of the studies use couple parents (or
mothers) for their comparison groups, although sev-
eral studies focus on all women (Arber et al., 1985;
Macran et al., 1994, 1996). Such dierences in de®-
nition must be borne in mind when comparing the
results in terms of lone parents' relative health sta-
tus.
For convenience, the literature has been split into
three groups according to the type of analysis
employed to explain the health disadvantage experi-
enced by lone parents:
. basic comparisons: simply compare the health
of lone parents to other groups in the population,
usually couple parents Ð studies 1±5;
. simple analyses: compare the health of lone
parents to others, taking into account variations in
one or two other factors, usually age, employment
The self-reported health status of lone parents 1341status or tenure, but not in a multivariate way Ð
studies 6±12;
. multivariate models: compare the health of lone
parents with others, simultaneously taking into
account a wide range of other factors Ð studies
13±15.
Basic comparisons
The ®rst ®ve studies listed in Table 1 simply
make straightforward comparisons between the rate
of ill health among lone and couple parent groups.
They range from a study of 173 mothers in 1974/
1975 (Kruk and Wolkind, 1976) to an analysis of
the 1991 Census for Great Britain (Middleton,
1995). Most of the basic studies focus on the psy-
chosocial health of parents, and ®nd that lone
parents are more likely to have poor mental health
or high levels of distress than couple parents. For
example, the ®rst study by Hunt et al. (1973), based
on a survey of ®ve towns conducted in the 1970s,
found that more lone parents reported poor health
than parents in couple families, and that lone
mothers, in particular, had very high levels of men-
tal distress. The most recent study which falls into
this category by Barker et al. (1997) also ®nds sig-
ni®cantly higher levels of depression and anxiety
among lone mothers than couple mothers, but ®nds
that lone mothers report signi®cantly lower levels of
coughs and colds and haemorrhoids. However,
since none of these studies even take into account
the quite distinctive age distributions of the two
parent groups, it is hard to assess whether such
dierences in health are anything other than a
re¯ection of their dierent demographic compo-
sitions.
Simple analyses
The majority of British studies identi®ed (Refs 6±
12 in Table 1) are based on simple analyses, i.e.
they compare the health of lone parents with other
groups in the population and take account of one
or two possible confounding factors, but not in a
multivariate way. There is again a considerable
dierence in the scale of the studies undertaken,
ranging from 72 parents in a GP practice in Exeter
(Bolden, 1980) to 13500 women in an analysis of
the General Household Survey (GHS) (Arber et al.,
1985).
The studies cover a range of self-reported health
measures, such as limiting longstanding illness,
recent limiting illness, physical illness symptoms, de-
pression, malaise and subjective assessments of gen-
eral health. The one exception is Bolden (1980) who
based her analysis on medical records from GP con-
sultations. Finally, as Table 1 shows, the studies
take into account a number of other factors in com-
paring the health of lone parents with other groups.
The simplest of these adjusts for dierences in the
age structures of the two groups. For example,
using the Health and Lifestyle Survey (HALS)
Blaxter (1990) calculates age standardised ratios of
reporting poor health and demonstrates that in the
18±29 age group lone mothers have 30% more
physical symptoms and 37% more psychosocial
malaise than married women, with and without
children.
The other studies in this category begin to take
account of dierences in the socioeconomic circum-
stances of the two groups, and in particular their
employment status. For example, Popay and Jones
(1990, 1991) compare the health of lone parents in
three years of the GHS in 1980±1982 with parents
in couple families. They ®nd that lone mothers aged
over 35 are at least 2.5 times more likely to report
their health as not good than mothers in couple
families. For lone fathers the ratio was two. Lone
mothers report worse health than those in couple
families across a range of socioeconomic groups,
based on tenure and receipt of means-tested ben-
e®ts. The pattern was similar for lone fathers, but
not as consistent. However, because the study does
not control statistically for dierences in age and
socioeconomic factors when examining health
dierences between lone and couple parents, it is
dicult to unravel their relative importance.
The most recent study in this group by Brown
and Morgan (1997) not only looks at dierences in
lone and couple parents' employment and ®nancial
circumstances but also focuses on their experience
of humiliation/entrapment life events and dicul-
ties, such as separation, put downs and delinquent
behaviour from close ties. Brown and Morgan con-
clude that it is the more frequent experience of
these events among lone mothers that explain their
higher level of onset of depression compared to
couple mothers.
Multivariate analyses
The ®nal set of three studies, Refs 13±15 in
Table 1, use multivariate analysis to assess whether
or not lone parents have poor health when other
dierences between them and the comparator group
are taken into account. These studies are all based
on the secondary analysis of two large datasets: the
GHS and the HALS.
Beatson-Hird et al. (1989) use the GHS to exam-
ine the relative health experience of lone mothers.
Using data from 1983 and 1984 they produce logis-
tic regression models for longstanding illness and
recent limiting ill health, for all mothers. They ®nd
that lone mothers are more likely to report higher
rates of illness, on both health measures, than
mothers in couple families. However, when they
control for other factors Ð including age, employ-
ment status, tenure, education and number of chil-
dren Ð only separated and divorced mothers are
signi®cantly more likely to report a recent illness
than other mothers. There are no signi®cant dier-
ences for longstanding illness.
M. Benzeval 1342Macran and colleagues have published two
papers examining women's health using HALS. In
both studies women's health is modelled against a
wide range of factors including a dummy variable
for lone-parent status. The papers dier in terms of
the health status measures investigated and the stat-
istical methods employed. In the ®rst paper,
Macran et al. (1994) use logistic regression to
model the probability of women's subjective assess-
ment of their health being not good. Controlling
for a range of socioeconomic factors, they ®nd that
lone mothers are signi®cantly more likely to report
not good health than other women. In the second
paper, Macran et al. (1996) use linear regression to
model a number of dierent health measures,
including the subjective assessment of health vari-
able used in the ®rst paper. These results suggest
that, although lone mothers are signi®cantly more
likely to report psychosocial malaise than other
women, they are signi®cantly less likely to be dis-
abled and there are no signi®cant dierences for ill-
ness symptoms or subjective health assessment.
However, as the authors themselves note linear re-
gression is ``not entirely suitable'' (p. 1208) for the
categorical dependent variables used in the study.
As a result, these ®ndings should be treated with
considerable caution.
Overview
Over the last 25 years a range of dierent studies
have found that lone parents' health appears to be
worse than that of other parents and/or other
adults. However, as Table 1 shows, the studies dif-
fer in relation to their scale, location, de®nition of
lone parents and/or comparator group and the
other factors that they take into account. As a
result, it is dicult to generalise from their ®nd-
ings. Moreover, none of the studies combine a
sucient sample size with a wide range of con-
founders, clear conceptual model and appropriate
statistical techniques, to assess with con®dence the
contribution that poor socioeconomic circum-
stances make to the disadvantaged health status
of lone parents.
This paper aims to overcome these weaknesses
and uses the most widely accepted de®nitions of
lone parenthood and appropriate conceptual
models and statistical techniques in order to in-
vestigate the relative health status of lone parents
in a robust way. More speci®cally, the empirical
part of this paper has two objectives. First, to
assess the latest evidence about the relative health
status of lone parents in comparison with other
parents, using a large national dataset from the
1990s. Secondly, to consider what factors might
account for their health variance, and, in particu-
lar, whether such dierences can be explained by
lone parents' relatively disadvantaged socioeco-
nomic position.
DATA AND METHODS
The aim of this paper is to assess the relative
health status of lone parents in a more systematic
way than is often the case in the literature. To do
this, both bivariate and multivariate analyses of the
GHS have been employed, all of which are
described below. The GHS is a cross-sectional
household survey, conducted by the Oce of
National Statistics, which contains information on
approximately 16000 households and 25000 people
every year. It is based on a strati®ed random
sample of private households in Great Britain and
has an annual response rate of between 80 and
85% (Bennett et al., 1996). The survey has been
shown to be representative of the general popu-
lation in Great Britain, having a similar demo-
graphic and socioeconomic pro®le to the 1991
Census (Bridgewood and Savage, 1993). All adults
in each household are asked a range of questions
about their personal and household characteristics,
their social and economic circumstances and their
health and health care utilisation.
The dataset used in this paper combines three
years of the GHS, 1992/1993, 1993/1994, 1994/
1995, and is limited to parents with dependent chil-
dren Ð i.e. children aged under 16 or between 16
and 18 and in full-time education Ð of whom there
are 16 736. The basic cornerstone of the analysis is
the distinction between two dierent types of
parents: those married or cohabiting and living with
a partner (labelled as couple parents); and, those
who may or may not live with other adults but who
do not have partner present in the household (lone
parents). However, there is one minor complication.
There are some parents who are married or coha-
biting but their partners are absent from the house-
hold, often for work purposes. In this paper, such
parents are separately identi®ed, but for many of
the analyses they are excluded because their num-
bers are so small. A few of the parents with absent
partners gave the reason for absence as separation,
in these cases the parents were reclassi®ed as lone
parents.
Some of the analyses separate lone mothers
according to their marital status. It is not appropri-
ate to do this for lone fathers because of their small
numbers. In addition, for lone mothers who have
previously been married it is possible to calculate
the length of time since the end of their marriage or
death of their spouse. This information is also used
in some of the analyses.
Table 2 shows the breakdown of the sample by
type of parent and gender. 12% of all parents are
lone parents; 93% of whom are mothers. Over half
of lone parents, both mothers and fathers, are sep-
arated or divorced. Nearly 40% of lone mothers are
single, never married, while widowers are the sec-
ond largest group of lone fathers.
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Health is a multidimensional concept (Blaxter,
1990) and the three health questions in GHS, which
are set out in Table 3, are clearly inadequate as
descriptions of the variety of dimensions of health
that individuals experience. However, they do cover
measures of both health status Ð in terms of long
standing illness Ð and current health state Ð in
terms of recent limiting illness and subjective assess-
ments of health (Bartley et al., 1992). As such they
are able to shed some, albeit limited, light on the
nature of parents' health experience.
The questions can be used to create ®ve binary
health variables. The ®rst variable indicates whether
or not people have a longstanding illness, which is
true for 26% of parents in this sample. Commonly,
both parts of the longstanding illness question are
combined into a single binary variable that dis-
tinguishes between people with a limiting longstand-
ing illness and those without. In this study 14% of
parents report that they have a limiting longstand-
ing illness. The variable about recent limiting illness
is also dichotomised with nearly 12% of parents
reporting that they had to reduce their activity in
the last fortnight due to ill health.
The subjective general health question, with three
categories, can be split into two binary variables:
not good health versus fairly good or good health,
and good health versus fairly good and not good
health. Overall, 70% of parents report that their
health is good; 22% that their health is fairly good
and only 8% that their health is not good.
Determinants of health
In order to assess what might explain the relative
health status of lone parents, a wide range of deter-
minants of health need to be taken into account
covering their demographic characteristics, socioe-
conomic factors and social relationships (Benzeval
et al., 1992). The GHS has a reasonable set of vari-
ables covering the ®rst two of these groups of vari-
ables but very little on the last.
Demographic factors
It is commonly acknowledged that an individual's
age, gender and ethnic status will have an eect on
their health. Given that there are considerable
dierences in the age and ethnic composition of
parents in lone and couple families, such confound-
ing factors should be taken into account when com-
paring their relative health status.
Socioeconomic markers
GHS contains a wide range of variables covering
people's socioeconomic circumstances. However,
since the purpose of this paper is to assess how
much of the health dierence between lone and
couple parents might be explained by dierences in
their socioeconomic factors, it is only those vari-
ables that might be thought of as mediators in this
relationship are included in the models. Speci®cally,
parent's employment status and measures of house-
hold resources. In the GHS, information is pro-
vided on people's access to a car, housing tenure,
ownership of a wide range of consumer durables,
such as refrigerators, dishwashers, televisions and
hi-® equipment, and income. The most appropriate
measure of income for comparative purposes is real
equivalent disposable family income, which takes
into account all income for all family members, net
of direct taxes and adjusted for price in¯ation and
household size and composition. Details of how
this measure was constructed can be found else-
where (Benzeval et al., 1997).
It is important to emphasise here that the house-
hold measures of resources described above refer to
the broad family group that live together and not
just the lone parent and their children. Hence if a
lone parent lives with his or her parents the level of
income and household resources of the whole
family group are assumed to be bene®cial to the
lone parents' health. Although we cannot tell how
the resources are shared within such extended
families, it seems more appropriate to assume that
lone parents do derive some material bene®ts from
living with others rather than assuming that they
do not.
The GHS does not contain very much infor-
mation on people's social relationships. It says
nothing about whether lone parents have a suppor-
tive relationship with an adult other than a partner.
However, it does indicate whether or not lone
parents live with other adults. Anson (1989) has
suggested that marriage is supportive of health
because of the social ties and regulations provided
by living with another adult. If this is true, then
lone parents who live with other adults should have
Table 2. Parents in the GHS, Great Britian, 1992/1993±1994/1995
Type of parent Mothers Fathers Total
Couple 7336 7314 14 650
Absent partners 41 3 44
Lone 1885 157 2042
single 716 18 734
widowed 86 31 117
divorced 654 67 721
separated 429 41 470
Total 9262 7474 16 736
Table 3. Health questions in the GHS
(1) Over the last 12 months would you say your health has on the
whole been good, fairly good, or not good?
(2) Do you have any long-standing illness, disability or in®rmity?
By long-standing I mean anything that has troubled you over a
period of time or that is likely to aect you over a period of time.
(a) Does this illness or disability limit your activities in any way?
(3) Now I'd like you to think about the 2 weeks ending yesterday.
During those 2 weeks, did you have to cut down on any of the
things you usually do (about the house/at work or in your free
time) because of illness or injury?
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dependent children. Since many of the material
resource bene®ts from living with others should be
captured by the household resource variables
described above, including a variable which dis-
tinguishes between those lone parents who live with
other adults (who are not their non-dependent chil-
dren) and those who live alone, should test Anson's
hypothesis.
Methods
Given the dierent health experience and determi-
nants of ill health among men and women (Popay
and Jones, 1990), all of the analyses in this paper
are conducted separately for each gender. However,
given the relatively small number of lone fathers in
the sample, it is not possible to conduct all of the
analyses on fathers and the results are less reliable.
For this reason much more emphasis is placed on
the analysis and explanation of lone mothers' health
status.
Three dierent sets of analyses are employed in
this paper. First, indirect age and sex standardised
illness ratios (SIRs) are calculated for each parent
group to assess whether there is a signi®cant health
dierence between lone and couple parents, and
between dierent types (in terms of marital status)
of lone mothers. The standard population chosen is
all parents aged 16±64. Age and sex speci®c rates of
ill health from the standard population are applied
to the number of people in each age and sex group
in the dierent parent categories to estimate the
number of ill people expected if the parent group
has the same age and sex distribution of illness as
the standard population. The actual number of
parents experiencing illness is then expressed as a
ratio of the expected number. Ratios greater than
100 imply the parent group is less healthy than all
parents and ratios less than 100 that the group is
more healthy. Con®dence intervals are also calcu-
lated at 95% to assess whether or not the dier-
ences are statistically signi®cant.
Secondly, in order to assess whether dierences
in the demographic and socioeconomic pro®les of
the two groups can explain their relative health sta-
tus, multivariate models are calculated for mothers
and fathers for each of the health measures. The
most appropriate statistical technique for this part
of the analysis is logistic regression, as the health
outcome measures are binary, i.e. take the value
zero or one (Hosmer and Lemeshow, 1989).
Separate models are calculated for the ®ve dierent
health measures in three stages. First, a dummy
variable representing lone parents is entered into
the models to establish the baseline dierence in
health status between parents in lone- and two-
parent families. Secondly, demographic factors are
added to ascertain whether variations in health sta-
tus between parent groups are simply the result of
dierent age and ethnic pro®les. Finally, all of the
socioeconomic variables are added to the models to
examine the eect of adjusting for these factors on
the relative health status of dierent types of
parents.
At each stage forward and backward stepwise
logistic regression is used to assess which of the
variables in the group is the most important. Final
models are chosen on the basis of statistical signi®-
cance, a priori reasoning, and parsimony. A vari-
able is included in the model if its Wald statistic is
signi®cant at the 90% level and the change in scaled
deviance associated with its inclusion is also signi®-
cant when compared to the w
2 distribution.
These models are repeated for mothers replacing
the single variable identifying lone mothers with a
series of dichotomous variables based on their mari-
tal status to assess whether there are signi®cant
health dierences between lone mother groups after
controlling for other factors.
The aim of the ®nal piece of analysis in this
paper is to assess whether living with other adults is
bene®cial for lone parents' health, after controlling
for their demographic and socioeconomic character-
istics. Two dummy variables are added to the ®nal
models described above to distinguish between
those lone parents who live with others and those
who live alone, with the base category being couple
parents. This analysis is carried out for lone
mothers only because of the small numbers of lone
fathers.
It is important to be clear at this stage about the
conceptual framework for the determinants of
health that underlies this analysis and to distinguish
between confounding and mediating factors
(Macintyre, 1997). With the exception of the demo-
graphic factors, all of the other variables that will
be used in the statistical models should be thought
of as mediating or intervening factors between lone
parenthood and heath i.e. they are proxies for some
of the mechanisms that might explain the poor
health status of lone parents, they are not confoun-
ders. The aim of this paper is not to ``explain
away'' (Macintyre, 1997) the association between
lone parenthood and health but to develop an
understanding of the contribution that socioeco-
nomic circumstances make to this relationship.
Central to the experience of being a lone parent in
Britain today is to be poor, to be isolated and stig-
matised by society, all factors that are likely to
damage health. From a policy perspective it is all of
the excess ill health of lone parents that needs to be
tackled. The purpose of the statistical analysis is to
assess how much of that might be done by addres-
sing lone parents' socioeconomic circumstances and
for how much policy makers need to look to other
aspects of lone parents' lives.
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The relative health status of lone parents
Table 4 shows the SIRs for couple and lone
parents, mothers and fathers, for all ®ve health
measures. In each instance lone parents experience
poorer health than couple parents after taking into
account dierences in their age distributions. The
health dierence appears to be larger for mothers
than fathers, and to vary according to the type of
health measure, with the biggest dierence being for
subjective assessment of health for mothers and lim-
iting longstanding illness for fathers, and the smal-
lest for recent limiting illness. For each health
measure the dierence between lone and couple
mothers is statistically signi®cant at the 95% level,
while for fathers the only signi®cant dierence is
for subjective assessment of health as fairly or not
good, although the lack of signi®cance could be a
result of the small number of lone fathers. There
are no signi®cant dierences between lone mothers
and lone fathers.
Table 5 shows the SIRs for mothers, separating
lone mothers by their marital status. Across the
range of health measures included in the GHS,
divorced lone mothers have the worst health, closely
followed by single and separated mothers. All of
these three marital groups have signi®cantly poorer
health than couple mothers. However, there are no
signi®cant dierences between the dierent groups
of lone mothers.
The health of those mothers who were previously
married was also assessed by the length of time
since the breakdown of their marriage. The length
of time since their separation or the death of their
husband could be identi®ed for 905 lone mothers
only, and even for this group the con®dence which
one can place on this measure is questionable (see
below). Lone mothers are divided into those whose
marriage had ended less than two years, those
between two and ®ve years and those ``alone'' for
more than ®ve years. The association between
length of time since the end of the marriage and
health is inconsistent across the health measures
and there are no signi®cant dierences.
Standardising for age dierences, for subjective
assessments of health rates of ill health are U-
shaped being highest following the end of the mar-
riage and after 5 years alone, for limiting recent and
longstanding illness health declines with the length
of time since separation/death of a spouse, while
for longstanding illness rates of ill health are con-
stant for the ®rst ®ve years and then increase
(results not shown).
The socioeconomic circumstances of parents
Lone and couple parents, mothers and fathers all
have quite distinctive demographic and socioeco-
nomic pro®les that might help to explain the rela-
tive dierences in their health status.
Table 6 shows the demographic and socioeco-
nomic circumstances of couple and lone parents. In
terms of age, lone mothers are, on average, younger
than other parents and lone fathers are the oldest
group. The ethnic pro®le of lone parents is con-
siderably dierent from couple parents. Lone
Table 5. Self-reported health by lone parent's marital status
Age standardised illness ratio (all mothers = 100)
Lone mother's marital
status
subjective assessment
of health not good
subjective assessment
of health fairly or not
good
longstanding illness limiting longstanding
illness
recent limiting illness
Single
a 158.2 134.1 123.7 122.3 126.8
Widowed 117.2 124.4 109.2 94.0 130.4
Divorced
a 158.5 132.5 138.1 143.3 141.2
Separated
a 153.9 120.4 124.0 126.7 148.6
Absent partner 81.8 110.1 122.6 102.4 156.0
Married/cohabiting 83.8 89.4 92.1 92.0 90.0
aSigni®cantly dierent from couple mothers at 95% for all health measures.
Table 4. The relative health status of lone parents
Age and sex standardised ratio of reporting poor health (all parents =100)
mothers
a fathers
a
Health measure lone couple lone couple
Fairly good or not good health 127.7
b 89.7 128.4
b 92.1
Not good health 151.1
b 83.8 107.5 89.8
Longstanding illness 126.7
b 92.3 117.3 98.5
Limiting longstanding illness 137.2
b 90.0 129.6 88.9
Recent limiting illness 121.4
b 98.4 102.5 99.0
N= 1885 7336 157 7314
aParents with absent partners are excluded from the analysis.
bDierence between lone and couple parents is signi®cant at 95% level.
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African or Caribbean, but less likely to be of
Indian, Pakistan or Bangladeshi origin.
In terms of economic status, lone parents also
have quite a dierent pro®le from couple parents.
Lone parents are less likely to be in employment,
and much more likely to be unemployed or to look
after the home. For example, nearly one half of
lone mothers and a ®fth of lone fathers look after
the home, in comparison to a third of couple
mothers and almost no couple fathers.
Table 7 compares the household circumstances of
families headed by lone mothers, lone fathers and
couples. In every instance, families headed by lone
mothers are the most disadvantaged, couple families
the most advantaged, with lone fathers half way
between the two. For example, Table 7 shows lone
mothers are at least three times more likely to in
the bottom ®fth of the income distribution, receive
income support, or live in social housing as couple
families; and about one and a half times more likely
than families headed by lone fathers.
Among lone mothers, single mothers are the
youngest and the most economically disadvantaged,
while widows are the oldest and the most auent
(results not shown).
It is clear that lone parents, especially, lone
mothers, face considerably more disadvantages than
couple parents. The next stage of the analysis uses
multivariate techniques to assess how much of the
relative health dierence is accounted for by such
factors.
Multivariate results
Before discussing the results as they relate to lone
parents, it is worth highlighting some of the key
®ndings for all parents across the range of health
measures in the GHS. In general, the probability of
reporting poor health increases with age, is higher
among those with disadvantaged socioeconomic cir-
cumstances and among minority ethnic groups. For
example, controlling for a wide range of other fac-
tors the models show that: mothers aged 55 and
over are twice as likely to have a limiting longstand-
ing illness as younger mothers; mothers living in
local authority housing are 1.7 times more likely to
report their health as only fairly or not good than
those in owner occupied or privately rented homes;
and, fathers without access to a car are 1.5 times
more likely to report their health as not good than
those with a car.
Table 8 shows the odds ratios for lone mothers at
each of the three stages of the analysis described
earlier for each of the health variables. The odds
ratio describes how much more likely a lone mother
is to have poor health than a couple mother, con-
trolling for any other factors in the model. All of
the odds ratios are signi®cant at the 95% level
unless indicated otherwise.
Column 1 shows the crude health dierence
between lone and couple mothers. This ranges from
lone mothers being 87% more likely to report their
health as not good to 42% more likely to have a
limiting longstanding illness than couple mothers.
Column 2 shows the health gap between lone and
Table 6. Personal characteristics of lone and couple parents
a GHS 92/93±94/95
Percentage of parents with each characteristic
lone fathers couple fathers lone mothers couple mothers
Under 35 17.8 33.0 59.4 43.8
Over 45 33.1 23.8 10.7 14.5
African and Caribbean 4.5 1.4 5.4 1.2
Indian, Pakistan and
Bangladeshi
2.5 4.9 1.6 4.7
Work full-time 51.3 82.7 16.2 22.1
Work part-time 8.3 3.0 22.9 41.7
Unemployed 14.7 9.2 7.2 3.9
Look after home 21.8 0.7 47.8 29.9
N= 157 7314 1885 7336
aParents with absent partners are excluded from this table.
Table 7. Family characteristics of lone and couple families, GHS 92/93±94/95
Percentage of families
a with each characteristic
lone fathers lone mothers couple parents
Family income in bottom 20% of income
distribution
41.7 65.4 19.2
Receiving income support 38.8 64.5 8.9
Rent from local authority 42.7 57.9 17.6
Less than 5 household durables 25.6 29.9 8.7
One dependent child only 62.8 51.9 37.1
All children under 5 yr 8.3 26.5 22.8
All dependent children over 16 yr 11.5 5.2 6.4
Other adults in household 9.6 12.5 n/a
N= 157 1885 7314
aParents with absent partners are excluded from this table.
The self-reported health status of lone parents 1347couple mothers when dierences in their age and
ethnic distribution are taken into consideration. As
can be seen, dierences in such factors between the
two groups of mothers have little eect on the rela-
tive health status of lone mothers. In fact in most
cases, the relative health status of lone mothers
actually deteriorates when demographic factors are
taken into account, re¯ecting their younger age
structure.
Finally, column 3 shows the relative health dier-
ence of lone mothers, after all of the socioeconomic
variables available have been taken into account.
Controlling for dierences in tenure, access to cars
and consumer durables, employment status, and
equivalent income substantially reduces the health
gap between lone and couple mothers. There is no
longer a signi®cant dierence in the likelihood of
reporting a limiting longstanding illness and the gap
for the subjective assessment of health as not good
is only signi®cant at the 90% level. For all ®ve
health measures the dierence is reduced to a half
or a third of its original size. However, for four of
the health measures, lone mothers are still signi®-
cantly more likely to report poor health than couple
mothers.
Table 9 shows the equivalent set of odds ratios
for lone fathers. It is important to bear in mind
that the small number of lone fathers make identi-
fying signi®cant associations very dicult, and the
results therefore must be treated with caution.
Generally, the pattern is similar to that of lone
mothers, although there is no health dierence in
terms of recent limiting illness between lone and
couple fathers. The only signi®cant dierences are
that lone fathers are 68% more likely to report that
their health is only fairly or not good and 35%
more likely to say they have a longstanding illness
(only at 90% level) than couple fathers. Controlling
for dierences in the age and ethnic composition of
the two groups has little eect on their relative
health status. However, controlling for variations in
their socioeconomic circumstances substantially
reduces the excess health disadvantage of lone
fathers. At this stage, all of the dierences are stat-
istically insigni®cant and, at the most, only one-
third of their original size.
The multivariate models for mothers have also
been produced replacing the simple dichotomous
variable for lone motherhood with a series of
dummy variables that distinguish between the
dierent marital states of lone mothers. A very
similar pattern emerges to that described above
(results not shown). All of the dierent types of
lone mothers have poorer health than couple
mothers. Including demographic and socioeconomic
variables reduces the health dierence between the
dierent groups of lone mothers and couple
mothers. Divorced mothers have signi®cantly more
illness than couple mothers for four health measures
and single and separated mothers for two measures.
There are no signi®cant dierences in health
between the dierent types of lone mothers.
Living alone
The ®nal analysis tries to assess whether living
with other adults is bene®cial for lone mothers'
health. Unfortunately, the number of lone fathers
was too small for this analysis. Table 10 shows the
odds ratios for lone mothers who live with and
without other adults in comparison to couple
parents for all ®ve health measures, after control-
ling for demographic and socioeconomic factors.
The picture is complex. Lone mothers living with
and without other adults are more likely to have
poor health than couple mothers for all of the
health measures, except for lone mothers living with
others who are less likely to report recent limiting
illness than couple mothers. However, the dierence
Table 8. Multivariate models of mothers' health
Odds ratios for lone mothers
a
Health measure lone mother only plus demographic factors plus socioeconomic variables
Fairly good or not good health 1.77 1.73 1.25
Not good health 1.87 2.01 1.20(90)
longstanding illness 1.49 1.60 1.31
Limiting longstanding illness 1.42 1.50 1.09(ns)
Recent limiting illness 1.59 1.66 1.34
aBase category includes parents with absent partners.
Table 9. Multivariate models of fathers' health
Odds ratios for lone fathers
a
Health measure lone father only plus demographic factors plus socioeconomic variables
Fairly good or not good health 1.68 1.63 1.23(ns)
Not good health 1.24(ns) 1.16(ns) 1.03(ns)
Longstanding illness 1.35(90) 1.29(ns) 1.11(ns)
Limiting longstanding illness 1.35(ns) 1.26(ns) 0.93(ns)
Recent limiting illness 0.99(ns) 1.00(ns) 0.98(ns)
aBase category includes parents with absent partners.
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lone mothers living alone with their children (for
four out of ®ve of the health measures). Lone
mothers who live alone are more likely to report
poor health than those who live with others,
although the dierence is only signi®cant for recent
limiting illness. For limiting longstanding illness,
lone mothers who live alone with their children
have slightly better health than other lone mothers,
however, the dierence between them is not signi®-
cant.
DISCUSSION
The analyses presented here clearly show that
lone parents, particularly lone mothers, have poor
relative health status compared to parents living as
couples. Their health dierences mirror the vari-
ations in their socioeconomic circumstances, with
lone mothers being the most disadvantaged, couple
parents the most advantaged and lone fathers half
way between the two groups. It is not surprising,
therefore, that in the multivariate analyses much of
the health dierence between the parent groups is
accounted for by dierences in their socioeconomic
circumstances. However, even when a wide range of
demographic and socioeconomic circumstances are
included in the multivariate models, lone mothers
still have signi®cantly poorer health than couple
mothers for four out of ®ve health variables. There
are no signi®cant dierences for lone fathers,
although this could be a result of the small numbers
in the sample.
Trying to explore the health of the dierent
groups of lone mothers in more detail, the results
presented here suggest that divorced lone mothers,
followed closely by single and separated mothers
appear to have the poorest health, although the
dierences between them are not signi®cant. There
is some evidence that rates of ill health increase
with the length of time since separation, but dier-
ences are not signi®cant and the measurement of
this factor is problematic as discussed below. In
terms of the bene®ts of having a con®ding/intimate
relationship, the results show some evidence that
living alone is health damaging for lone mothers,
but it is not conclusive.
The signi®cance of these results for policy needs
to be assessed in the light of two sets of issues: ®rst,
the strengths and weakness of the dataset and
analysis itself; and, secondly, in relation to the
other potential explanations for the poor health sta-
tus of lone parents.
Strengths and weakness of the data analysis
This paper is based on the secondary analysis of
a large cross-sectional dataset, which has both
strengths and weaknesses. The large number of
respondents and the wide range of socioeconomic
factors contained in the survey facilitate the exam-
ination of speci®c subgroups of the population and
their circumstances relative to the general popu-
lation. Although even with a dataset as large as
this, the numbers in speci®c subgroups Ð such as
lone fathers or lone mothers grouped by their mari-
tal status Ð were too small for con®dent analysis.
However, where numbers allow, such analyses
enable the researcher to report associations which
are generalisable to the wider population. The use
of multivariate models provides an understanding
of the relative importance of dierent factors that
might explain the health dierence between lone
and couple parents. However, the interpretation of
such results needs to be done with care so that the
signi®cant public policy problem of the poor health
of lone mothers is not considered unimportant
because it can be ``explained away'' by other fac-
tors.
The use of secondary datasets is a cheap and
relatively quick way of shedding light on important
policy issues. However, given that they cover a wide
range of topics, surveys such as the GHS often can-
not go into the ideal level of detail on the topic of
interest to a speci®c researcher. In this case there is
a particular problem because the distinction
between dierent types of lone parents is blurred by
lack of information on past cohabitation. Hence the
survey combines all parents who have never been
married with those who are now lone parents after
a period of cohabitation. Other evidence has shown
that while 35% of lone mothers are classi®ed as
single, only 18% have never lived with a partner
(Ford and Millar, 1997). Since the characteristics
and circumstances of such parents are likely to be
Table 10. Living alone and lone mothers' health
Odds ratios controlling for demographic and socioeconomic factors (couple mothers
a=1)
(Lone mothers)
Health measure living alone living with others
Fairly good or not good health 1.26
b 1.21(ns)
Not good health 1.21(90) 1.11(ns)
Longstanding illness 1.33
b 1.14(ns)
Limiting longstanding illness 1.09(ns) 1.11(ns)
Recent limiting illness 1.52
b,c 0.74(ns)
aBase category includes parents with absent partners.
bLone mothers have signi®cantly dierent health to couple mothers at 95% level.
cLone mothers living alone have signi®cantly dierent health to those living with other adults at 95% level.
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them makes it dicult to explore the diversity of
experiences of lone parents in detail.
This issue is again a problem when one tries to
investigate the implications for health of the length
of time someone has been a lone parent. The GHS
only asks people about their last marriage not
about periods of cohabitation, hence one is forced
to assume that the respondent has not cohabited
since the breakdown of their marriage. For a con-
siderable proportion of lone parents this is almost
certainly not the case. For example, 10% of pre-
viously married lone parents have children who
were not conceived during their last legal marriage.
Many others may have cohabited without having
further children and hence such relationships are in-
visible in the analysis. For these reasons, this study
has not placed too much emphasis on the results
for lone parents by their marital status or the length
of time since their marital breakdown.
Alternative explanations
The GHS contains a reasonable selection of vari-
ables that measure people's socioeconomic circum-
stances. However, the ability to assess the
importance of other potential explanations for the
health dierence between lone and couple parents is
limited by the nature of the dataset or available in-
formation. As highlighted in the introduction, the
other possible explanations for the health divide
between parent groups which need to be considered
include:
. the lack of a con®ding/intimate relationship;
. health selection into lone parenthood;
. the stress associated with their route into lone
parenthood;
. the stigma associated with being a lone parent
in Britain today.
In terms of social relationships, the GHS has par-
ticularly poor information. Although some studies
have suggested that living with others may provide
an individual with social ties and support similar to
that of marriage (Anson, 1989), the physical pre-
sence of another person in the household says very
little about the quality of the relationship and hence
whether it is bene®cial or harmful to health. A
number of studies of women's health have
suggested that it is not so much being married that
is bene®cial for health but having a supportive con-
®dante (Brown and Harris, 1978). For example,
Brown and Morgan (1997) found that the rate of
depression among lone mothers was similar to that
of other mothers who had poor quality marriages.
Moreover, some lone parents, particularly mothers,
may have caring responsibilities towards the other
adults in the households as well as their children,
which could make living with others ``a burden
and/or a source of support'' (Popay and Jones,
1990, p. 508). Further evidence is required therefore
about the nature and quality of social relationships
of dierent parent groups in order to assess if this
could help to explain their health divide.
The association between lone parenthood and
poor health could be the result of health selection,
i.e. it is not that being a lone parent causes poor
health, but that poor health increases the risk of
becoming a lone parent. The selection eect may
operate in two ways (Riessman and Gerstel, 1985).
First, ill people may be less likely to marry or more
likely to have their marriages break up than healthy
people. Secondly, healthy lone parents may be more
likely to ®nd a new partner and remarry/marry
than those who are less healthy.
Some analysts have argued that measures of
health status Ð such as the long term illness ques-
tion Ð can be used as independent variables in ana-
lyses such as these to identify health selection
eects while the health state measures, such as
recent illness or subjective assessments of health,
are the dependent variables (Bartley et al., 1992).
Doing so with this analysis does change the results.
Not surprisingly, limiting longstanding illness is an
extremely signi®cant predictor of the health state
variables. Although lone parent status is still signi®-
cant in models of health state with just limiting
longstanding illness as the other explanatory factor,
when socioeconomic variables are also controlled
for lone parenthood ceases to be a signi®cant deter-
minant of health state. However, including such a
variable as a measure of health selection assumes
that the limiting longstanding illness not only
occurred before the individual became a lone parent
but that it was a cause of it. While this possibility
cannot be ruled out neither should it be assumed.
Hence it would be much more appropriate to try to
deal with the possibility of health selection eects
through longitudinal data where the time sequence
of events may be made clearer.
Becoming a lone parent, through divorce, separ-
ation, widowhood, or having a baby alone, is a
stressful experience and this may have temporary or
lasting eects on lone parents' health. For example,
Popay and Jones (1990) suggest that widowhood
results in a sudden and dramatic change in roles,
particularly for men, while separation causes social,
emotional and material turmoil, all of which may
have a detrimental eect on health. The results pre-
sented here suggest that divorced lone mothers, fol-
lowed closely by single and separated mothers
appear to have the poorest health, although the
dierences between them are not signi®cant.
However, simply using this typology of lone parents
is an inadequate way to capture the eect of stress
during the transition into lone parenthood. For
example, it combines people who have been
widowed or separated for a few weeks with those
who have been alone for a substantial part of their
time as parents.
One would expect the initial period after becom-
ing a lone parent to be particularly stressful due to
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ner. It is hard to assess whether such eects would
have a permanent eect on health or if only tem-
porary how long they would last. As the length of
time an individual remains a lone parent grows one
might hypothesise two opposing implications for
health. On the one hand individuals may become
accustomed and adjust to their new social status
and material circumstances, develop alternative sup-
port mechanisms and recover from the stress associ-
ated with the transition. Alternatively, as time goes
by the accumulation of the stress of bringing up a
child alone with reduced material and social
resources may take its toll on health. Moreover,
there is some evidence to suggest that there is likely
to be a health selection eect in term of establishing
new partnerships; with people in poor health less
likely to do so.
The limited information on length of time since
the end of a marriage in the GHS suggests that
health worsens with the length of time someone has
been a lone parent. However, the poor quality of
the information on non-marital partnerships and
the lack of detail about the nature of the marital
breakdown or the quality of the support available
to the lone parent after that, mean that little can be
made of the results.
It might also be the case that becoming a lone
parent may improve some people's health chances.
Lone parenthood should not be seen as a totally
negative experience. For many people lone parent-
hood is an escape from a dierent set of problems,
which may have been equally, or more, harmful to
their health. For example, 20% of lone parents give
violence as a major factor in the breakdown of
their relationship (Bradshaw and Millar, 1991).
Moreover, many women feel better o after a mari-
tal breakdown, even if they have fewer resources,
because they have more control over their ®nances
and their lives (Graham, 1987). Many lone parents
argue that they are ``happy alone'' because lone
parenthood gives them independence, self-esteem,
pride and con®dence (Shaw, 1991).
The ®nal explanation that has been put forward
to account for lone parents' relatively poor health
status is that it is a consequence of the stigma as-
sociated with lone parenthood in Britain today.
Many lone parents are clearly distressed by atti-
tudes they face in their everyday lives. For example,
Kempson (1996) reports one young single mother
as saying ``I don't go out. They look at you like
you're a slag... cos I was so young like... 15 when I
had her'' (p. 56). A second single mother living in a
rural area reported ``there's not a lot of young
mums around here, not as young as me anyway,
and they mostly have blokes. People look at you
funny'' (p. 56).
There is a growing body of evidence Ð based on
psychoneuroimmunology Ð that supports the
notion that factors such as these may have health
consequences (Evans et al., 1994). This work is
beginning to identify the biological pathways
between what people think and feel through chemi-
cal changes in their brain to changes in their
immune and endocrine system to some of the main
causes of disease in society today, including athero-
sclerosis and many tumours.
It is important to emphasise, once again, that
these explanations should not be seen as mutually
exclusive. It is likely to be the cumulative experience
of a combination of them that explains the health
dierence between lone and couple parents. This
study has shown that dierences in the socioeco-
nomic circumstances of lone parents do make a
substantial contribution to their poor health status.
While this does not mean that other explanations
are unimportant, it does help to identify some ways
of improving lone parent's health.
WAY FORWARD
The secondary analysis of large quantitative
cross-sectional datasets is a relatively cheap way of
providing a clear picture of broad associations
between lone parents, their socioeconomic circum-
stances and their health. The size of the sample and
the strength of the associations between socioeco-
nomic circumstances and health enable a clear pol-
icy message to be delivered. If policy makers wish
to reduce the excess health disadvantage of lone
parents they must tackle their socioeconomic pro-
blems. Policies to tackle social and economic disad-
vantage in general, therefore, would improve the
relative health status of lone parents. Such strat-
egies would need to cover a range of measures to
promote employment opportunities for those who
want or are able to work Ð through better child-
care, improved training and education and con-
certed eorts to reduce unemployment Ð and to
improve the living conditions for those who con-
tinue to rely on bene®ts (Benzeval and Webb,
1995).
However, the poor socioeconomic circumstances
of lone parents do not explain all of the health
dierence between them and couple parents. Other
explanations need to be explored and the inter-
actions between them need to be considered. To do
this other kinds of information are required both to
develop a much more detailed picture of the cir-
cumstances of lone parents' lives and how these
aect their health, and to unravel the dynamic re-
lationships between lone parenthood, socioeco-
nomic characteristics and health. To go forward on
both of these fronts requires much more qualitative
information about lone parents' experiences and
longitudinal data. The former will enable people to
describe their transition to lone parenthood and the
experience of being a lone parent over time and
how they feel it aects their health and lives.
Longitudinal data will not be able to achieve the
The self-reported health status of lone parents 1351richness of such research but will enable the broad
associations between lone parenthood, socioeco-
nomic circumstances and health to be assessed over
time. This will give researchers insight into the
direction of causation, and allow the health experi-
ence of lone parents to be assessed before, during
and after the transition to lone parenthood.
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Abstract
It is widely recognised that poverty is associated with poor health even in advanced industrial societies. But most
existing studies of the relationship between the availability of ﬁnancial resources and health status fail to distinguish
between the transient and permanent impact of poverty on health. Many studies also fail to address the possibility of
reverse causation; poor health causes low income. This paper aims to address these issues by moving beyond the static
perspective provided by cross-sectional analyses and focusing on the dynamic nature of people’s experiences of income
and health. The speciﬁc objective is to investigate the relationship between income and health for adult participants in
the British Household Panel Survey from 1991 to 1996/97. The paper pays particular attention to: the problem of health
selection; the role of long-term income; and, the eﬀect of income dynamics on health. The results conﬁrm the general
ﬁndings from the small number of longitudinal studies available in the international literature: long-term income is
more important for health than current income; income levels are more signiﬁcant than income change; persistent
poverty is more harmful for health than occasional episodes; and, income reductions appear to have a greater eﬀect on
health than income increases. After controlling for initial health status the association between income and health is
attenuated but not eliminated. This suggests that there is a causal relationship between low income and poor
health. # 2001 Elsevier Science Ltd. All rights reserved.
Keywords: Income; Health; Panel study; Britain; Income dynamics; Health selection
Introduction
It is a truism that poverty is bad for health. However,
the precise links between various deﬁnitions and
perceptions of ﬁnancial circumstances and diﬀerent
measures of health status are not clearly understood.
Moreover, much of the evidence about the association
between income and health is based on cross-sectional
data where the direction of causation cannot be known
with any certainty. In addition, recent research ﬁndings
make it increasingly clear that poverty is a dynamic not
a static concept. Although some people face long periods
of sustained ﬁnancial hardship, a large number of others
move in and out of poverty in various ways and for
diﬀering periods of time. Yet,
...time seldom features in debates about poverty.
... without taking time into account it is impossible
fully to appreciate the nature and experience of
poverty or truly understand the level of suﬀering
involved. Equally, it is impossible to develop policies
that successfully tackle the multiple causes of the
problem or oﬀer lasting solutions (Walker & Ash-
worth, 1994, p. 1).
Such concerns are even more relevant to the debate
about the relationship between poverty and health, as
Walker and Ashworth argue:
...a brief spell of poverty is not the same as a
lifetime spent with resources outstripped by need
and. ... neither is [it] the same as repeated bouts of
*Corresponding author. Tel.: +44-(0)20-7882-5439; fax:
+44-(0)20 8981-6276.
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PII: S 0277-9536(00)00244-6poverty separated by time that may allow for some
ﬁnancial and emotional repair. [For example,] ...
during spells of poverty psychological well-being may
well reﬂect a complex interplay between factors that
change with time: frustrated expectations and stress
caused by the need to budget on an exceptionally low
income for long periods, contrasting with growing
expertise in what may be relatively stable ﬁnancial
circumstances (1994, pp. 139; 38–39).
Time, therefore, is a vital ingredient in any analysis of
income or poverty and health. Three key aspects of the
association over time are important.
* First, establishing the temporal order of events will
increase conﬁdence about the direction of causation
in a way that is not possible with data measured at
one point in time.
* Secondly, there is a growing recognition of the
importance of examining people’s current health in
light of their life-course experience (Kuh & Ben-
Shlomo, 1997). This issue may be particularly
important for the association between income and
health because income measured at one point in time
may be a poor marker for an individual’s access to
material resources across their lifetime (Blundell &
Preston, 1995).
* Finally, as highlighted above the contrasting experi-
ences of poverty dynamics may have diﬀerent
consequences for health, which need to be explored.
The purpose of this paper, therefore, is to investigate
the relationship between income and health over time for
adults with respect to these three issues. Children have
not been included in the analysis because the relationship
in childhood is likely to be diﬀerent to that in adulthood,
being based on parents’ income rather than the
individual’s own. However, a number of studies have
been conducted on the consequences of income dynamics
for child outcomes, including health (see, for example,
Duncan, Brooks-Gunn & Klebanov, 1994; Miller &
Korenman, 1994; Duncan & Brooks-Gunning, 1997).
The paper begins by brieﬂy summarising the ﬁndings
from existing studies that take account of a time
dimension in the relationship between income and
health. It then goes on to present ﬁndings from analyses
of the British Household Panel Survey (BHPS).
Literature review
We cannot claim to have conducted a comprehensive
and systematic review of studies that investigate the
relationship between income and health over time.
However, we have tried to identify what appear to be
signiﬁcant English-language studies that might provide a
scholarly context for this investigation. Sixteen studies
are included in this review if they:
* focus on adult health outcomes;
* include monetary measures of income for more than
one point in time;
* contain a measure of income that precedes the health
outcomes.
The studies identiﬁed are based on eight diﬀerent
longitudinal datasets from four countries: the USA,
Canada, West Germany and Sweden. Table 1 sum-
marises the main characteristics and results of the
studies. The authors and details of the survey, including
the time period covered, are given in columns 1 and 2
respectively. Column 3 speciﬁes the size and deﬁning
characteristics of the population studied. Column 4 lists
the health outcomes investigated and column 5 identiﬁes
the way in which both income levels and income change
have been measured. Column 6 highlights any other
confounding variables that have been included in the
multivariate analyses. Column 7 explains both the
statistical technique and modelling employed in the
studies. Finally, column 8 describes the result of the
study with respect to the income variables only.
The surveys used for analyses of the relationship
between income and health over time cover a very
diverse set of populations, from a small group of women
living in Berkeley in the 1930s followed until 1970 to
500,000 men registered in the Canadian Pension Plan.
Most of the studies focus on speciﬁc sub-groups, in
particular, men, older people, labour force participants
and couples. The length of studies ranges from cross-
sectional surveys with historical information on income,
to a survey of families at two points in time forty years
apart, to one with twenty-four consecutive years of data.
Approximately half of the study outcome measures are
mortality rates. Nearly all of the remaining studies have a
measure of psychosocial wellbeing, as well as variables
based on subjective assessments of general health, lists of
physical symptoms and activities of daily living.
Time has been incorporated into the income measures
in a wide range of ways, which can be roughly grouped
as: income level; income change; and, poverty experi-
ence. Ten studies include a measure of income level, with
six of these being based on long-term income. Two
studies include both long-term and current income, one
of which also explores individual’s income level mea-
sured at a number of diﬀerent points in time. Ten studies
include some measure of income change. Such studies
are reasonably distributed between two measures } loss
only and any change. Seven studies include measures of
both income level and income change. Six studies have a
measure of poverty experience, one of which attempts
to assess the stability of the occurrence as well as its
duration.
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Authors Location Sample Outcome
measure
Income measure Confounders Method Results
Elder and
Liker (1982)
Berkeley
Guidance
Study
1930–70
81 women born
in 1890–1910
Psychosocial
health at age
60–80
Dummy variable:
husband’s income
loss between 1929
and 1933 greater
than 30%
Psychosocial
health in 1930
Hollingshead
index of SES in
1929
LISREL model to assess
eﬀects of income loss in
two stratas: middle and
working class
For middle class women,
income loss in 1930s had a
signiﬁcant and positive eﬀect
on their health in 1970. For
working class women the eﬀect
on health was negative but not
signiﬁcant.
Elder, Liker
and Jawoeski
(1984)
Berkeley
Guidance
Study
1928–1945
211 families:
parents born
1890–1910;
children born
1928/30
Average score on
7 point scale of
emotional
stability 1933–35
1936–38 1939–45
Income loss- %
diﬀerence between
family income in
1929 & lowest
income 1933 to
1934–35
Initial emotional
stability score
1930
Marital support
SES
LISREL For all men the eﬀect of income
loss is weak (only signiﬁcant in
1st time period), initial health
and marital support are much
more important. ‘However,
heavy income loss entailed very
substantial health costs for
initially unstable men, but not
for unstable women’ p. 191.
For initially stable women,
there was a signiﬁcant
improvement in their health as
a result of heavy income loss.
Hirdes et al.
(1986)
Ontario LS
Aging,
1959–78
2000 men in
labour force
aged 45 in 1959,
only 52% left in
sample in 1978
1. Cross-
sections
subjective
general health
and subjective
assessment of
health change
in last year
2. Panel
(a) good
health
in 1969 if
good in 1959
(b) good
health in
1973 if good
in 1969
1. Cross-sections
3 category
variable
individual
income level;
subjective
assessment of
income change
over last year
2. Panel
(a) 59
individual
income level
change; real
individual
income 59–69
(b) ratio of 73/
69 real individual
income.
None 1. Cross-sections
logistic regression
both outcome
variables, against
income level, subj.
income change and
interaction
2. Panel (a) logistic
regression remain in
good health in
relation to
59 income level &
59–69 income level
(b) logistic
regression remain in
good health against
ratio of 73 to 69
real income.
1. Cross-sections Both income
level and income change
signiﬁcant, interaction not
signiﬁcant.
2. Panel (a) prob remain in
good health 59/69 related to
59 income level and income
change (b) income ratio
signiﬁcant predictor of
remaining in good health
73/69
6 loss of income was
strongly associated with a
perceived loss of health and
a weaker relationship was
observed between an
increased income and
better health’ p. 201
(continued on next page)
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3Hirdes and
Forbes (1989)
Ontario LS
Ageing,
1959–78
2000 men in
labour force
aged 45 in 1959,
only 52% left in
sample in 1978
Mortality by
1978
1969 individual
income level }
categorical (low,
medium, high)
individual income
category change
59–69
Education
Smoking
Subjective
assessment of
health, 1969
Logistic regression for
people with good or
excellent health in 1959
1969 income level signiﬁcant (if
exclude current health) but not
income change.
Kaplan and
Haan (1989)
Alameda
County
Study,
1965–1983
7000 people aged
over 50 in 1965;
120,000 person
years of
follow-up
9 yr mortality
(1974 –83)
* Income fall of
$10,000
1965–74
* Income level
1965
Age
Sex
Baseline
health
Cox proportional
hazards
* Income fall was signiﬁcantly
associated with mortality
after controlling for
baseline health and income.
* Income level was not
signiﬁcant.
‘dynamics of socioeconomic
position are more strongly
related to risk of death in
older persons than are single
point estimates of
socioeconomic position’ p. 42
Ta ˚ hlin (1989) Swedish
Level
of Living
Survey,
1981,
linked to
tax records
for income
1978–81
2588 wage
earners aged
25–64 who work
for more than
18 hrs
factor analysis of
list of illnesses to
create:
cardiovascular
disease; mental
health capacity
* Net adj. current
family
income
* Relative
income (social)
} diﬀerence in
income from
average for
reference
group
* Income
change from
aver income
previous 3 yr
Economic
Cash margin
Vacations
Exogenous
Age
Sex Education
Endogenous
Working
condition
Wage level
LISREL structural
equation models 1. Net
adj. income 2. Social
income and income
change
Aim to assess
whether income level or
relative income more
important
* Net family income
and social income
both signiﬁcant for mental
health and CHD;
* Income change only
signiﬁcant for CHD
* Models with social &
income change ﬁt
better than income
level
‘inﬂuence of economic
resources on the state of
health ... predominantly seems
to be connected with relative
income’ p. 126
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4Zick and
Smith
(1991)
Panel Study
of Income
Dynamics
(PSID)
1968–84,
USA
2000 household
& wives (all those
who die plus
quarter of rest
appropriate sample
converted into
person year ﬁle
Mortality btwn
71 and 84
Dummy variable:
ever poor
between t-3 and
t-1 (family
income need
ratio 51)
Time invariant
Race
Education
Time varying
Age,
age
2 Employment
status t-2
Marital status t-2
Marital
change t-2, t-1
Discrete time event
history methods:
Logistic regression
models die in year t or
not, separately for men
and women
‘One or more spells of poverty
between t-3 and t-1 signiﬁcantly
increases the hazard of dying
for both sexes. However, the
eﬀects are somewhat stronger
for women than for men’ p. 332
Mullis (1992) National
Longitudi-
nal Study
(NLS)
Mature
males
1966–81
USA
Men aged 55 –69
in 1976
Psychological
wellbeing
(happiness with
(six dimensions
of life)
* Family income
1976
* Earnings
1976
* Net worth
1976
* Economic
wellbeing
(7 yr average
income+net
worth/
poverty
income)
Age
Marital status
Family size
Education
Locus of control
Area unemploy
rate
ANOVA
OLS
Multivariate analysis all income
measures are signiﬁcantly
associated with happiness,
strongest predictor is economic
wellbeing ‘...suggests that
psychological wellbeing is more
a function of the level of
income patterns rather than the
level of current income’ p. 132
Smith and
Zick (1994)
PSID
1968–87
USA
1302 couples who
married (1st
time) in 68/69,
husband between
35 and 64
Mortality * Household
poverty }
income
/need
ratio 51.5
} in
68 or 69
* Household
poverty }
income /need
ratio 51.5 }
in 68 and 69
Age
Disabled Race
Partner’s
characteristics
Poor area
Smoking
Children
Divorce
Education
Risk avoidance
Paired proportional
hazards (Cox’s)
Both poverty variables increase
risk of mortality. Poor in both
years bigger eﬀect.
Wolfson
et al.
(1993)
Canadian
Pension
Plan
begun
1969–88
500,000 men
aged 65 after
Sept 1979
Survival
probabilities
until death
between ages
65 and 74
Average annual
earnings from
1966 until aged
65 (13+yr)
Marital status
and age at
retirement (by
stratiﬁcation)
Weibull survival
regression model
Separate models run by
marital status and by
each age at retirement,
excluding people who
have ever received
disability beneﬁt
‘an extra dollar of income is
beneﬁcial for longevity at all
incomes, but it oﬀers decreasing
‘protective eﬀect’ at higher
incomes than at lower
incomes’ p.S175
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5Menchik
(1993)
NLS
older men
1966–83
USA
Approx 5000
men
Mortality: failure
to survive 17yr
* Permanent
income level
} net household
worth 1966
} average
discounted
individual
earnings since
1966
* Transitory
income
}Number of
years adj.
Family income
below poverty
threshold as
ratio no years
of data
Age Parent’s
education No
parents alive
Region Marital
status
Stepped logistic
regression all
respondents.
Separate models for
those with initial health
good and not poor.
Wealth, permanent income and
transitory income are all
signiﬁcant after controlling
other factors. Similar
coeﬃcients when sample split
by initial health status,
although permanent income
slightly smaller coeﬃcient and
on margins of signiﬁcance. ‘the
greater the number of spells of
poverty, given permanent
income, the higher the death
rate’ p. 436
Lundberg
and Fritzell
(1994)
Survey of
Swedish
Living
Standards
1991, linked
to tax
returns
1980
and 1990
6000 people aged
35–64 in 1991
excluding
housewives and
the self-employed
Two binary
variables based
on list of physical
and psychosocial
symptoms in
1991
* Initial
individual
income level in
1980
in quintiles
* Income change
Categorical
variable (fall,
stable, increase)
of mobility
within income
distribution
* Relative
change
Income
based on
diﬀerence in
decile
Age
Prior health
status
Separate logistic
regression models for
men and women in four
stages
1. Age and income
change
2. 1 plus prior health
3. 1 plus initial income
4. All variables
For men’s psychosocial illness
income change variables
signiﬁcant and not aﬀected by
confounders (slightly stronger
when control initial income).
For physical health income
change is only signiﬁcant after
controlling initial income.
For women income change was
not signiﬁcant for psychosocial
but was for physical health
when initial income controlled
for.
For both sexes and both health
measures strong association
between initial income and
health outcome.
‘These analyses point to income
changes, both absolute and
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6position to
self in past
* Absolute
change
Income
based on
change in
real income
of at least
half median
change
relative, as clearly related to
physical as well as mental
health’ p. 55
Duncan
(1996)
PSID
1968–1992
USA
Men aged 40+ Mortality * Average family
income
category over
5y r
* No of times
income fell by
50% from one
yr to next in
previous 5yr
Age
Race
Household size
Decade
Logistic regression with
Taylor-series
approximation to
adjust for individual and
area clustering. Data
split into 14 10-yr time
periods income data are
used for 1st ﬁve years,
mortality for last ﬁve
years
‘Average income level is
found to have a powerful
association with mortality
...Income losses are also
signiﬁcance predictors of
mortality. Compared with
individuals with relatively
stable incomes, the relative
risk of mortality for
individuals who experience
one and two or more sharp
income drops [is higher] &
statistically signiﬁcant’ p.459
Lynch et al.
(1997)
Alameda
County
Study
1965–1994
USA
1081–1124
respondents with
complete
information
1965, 1974, 1983,
1994
Physical
functioning
(ADLS)
Psychological
functioning
(depression,
cynical hostility,
optimism)
Cognitive
functioning
social isolation
* No of times
family income
below 200%
federal poverty
line (max. 3)
Age
Sex
Disability in 65,
74, 83 Smoking
Alcohol Exercise
BMI
Logistic regression
Separate analyses for (a)
people with no disability
in 1965, (b) people in
good health in 1965, (c)
people in good health
whose income source is
not wages
‘Strong consistent graded
association between sustained
economic hardship from 1965
to 1983 and reduced physical,
psychological and cognitive
functioning’ p. 1893 ‘Episodes
of illness may aﬀect ability to
generate income but given the
results of these analyses we ﬁnd
very little evidence that reverse
causation could explain the
overall magnitude and pattern
of the ﬁndings’ p. 1894
McDonough
et al. (1997)
PSID 1968–
1989 USA
People aged 45+ Mortality * Incomet-1
* Incomet-5
* Average family
income
category
over 5 yr
Age
Sex
Race
Household size
Workdisability
t-4
Education
Logistic regression with
SUDAN sampling error
estimates for sampling
and between period
within person
Little diﬀerence between income
measures at diﬀerent points in
time. Stronger association for
45–64 age group. Persistent low
income is strong predictor of
(continued on next page)
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7* Income
stability
(persistency of
poverty or
aﬄuence)
* Year on year
income loss of
50% interacted
with income
level
variability Data split
into 14 10yr time
periods income data are
used for 1st ﬁve years,
mortality for last ﬁve
years
mortality. Income loss had a
persistent eﬀect on mortality
when income level was
controlled. Controlling for
initial disability and education
attenuated the association but
did not make it insigniﬁcant.
‘Findings point to pronounced
mortality disadvantage for
those at low end of income
hierarchy, income stability
beginning to matter at mid-
income levels’ p. 1481
Thiede and
Traub (1997)
German
Socio-
Economic
Panel
1984–92
8489 people aged
16+ in 1992
Physical
functioning
(ADLS)
Impairment
Emotional
functioning
(optimism)
Social
functioning
(loneliness)
Satisfaction with
health
* Change in
equivalent
family income
92–94
None LISREL structural
equation models for ﬁve
dimensions of health
and income change
‘Income changes certainly
induce inﬂuences on health
variable assessed by functional
status, whereas health status
has little explanatory value
as a determinant of income
change’ p. 876
Table 1 (continued)
Authors Location Sample Outcome
measure
Income measure Confounders Method Results
M
.
B
e
n
z
e
v
a
l
,
K
.
J
u
d
g
e
/
S
o
c
i
a
l
S
c
i
e
n
c
e
&
M
e
d
i
c
i
n
e
5
2
(
2
0
0
1
)
1
3
7
1
–
1
3
9
0
1
3
7
8The most commonly employed confounders are
demographic factors and prior health status. The
latter is often employed as a method of controlling for
the possibility of reverse causation or health selection.
Other confounders include education, employment,
family characteristics, living arrangements and beha-
viours.
The studies reviewed here employ a number of ways
of controlling for health selection. First, virtually all of
the studies highlight the value of using measures of
income that precede the health outcomes. Secondly,
many of the studies control for initial health status to
take account of selection eﬀects. Finally, a number of
other studies only include in their analysis people who
were in good health at the start of the survey, or stratify
the sample by initial health status to identify possible
selection eﬀects.
All of the studies that include measures of income
level ﬁnd that it is signiﬁcantly related to health
outcomes. Using the various methods to control for
health selection outlined above, all of the studies
conclude that health selection is not a serious issue
and the main direction of causation runs from income to
health. There is some suggestion from the results that
long-term income may be more signiﬁcant for health
than short-run income, although one study ﬁnds little
diﬀerence. In relation to income change, people whose
income falls over time, in comparison to those whose
income remains stable or increases, have poorer health
outcomes. Income loss appears to have a much stronger
eﬀect on health than increases in income. In the majority
of studies that contain both income level and income
change variables, the former appears to be more
signiﬁcant. Finally, persistent poverty appears to be
most damaging for health. Those people who are
persistently poor, in comparison to those who experi-
ence poverty only occasionally or not at all, have the
worst health outcomes.
Data analysis
The data analysis presented in this paper has two
main aims. First, to investigate the eﬀect on the
association between income and health of including a
time dimension. Much of the evidence about the
relationship between income and health is based on
cross-sectional analyses (Benzeval, Judge & Shouls,
2001). Although such studies show a strong negative
correlation between increasing income and poor health,
it is impossible to know in which direction the causation
runs, i.e. does low income result in poor health, or poor
health reduce an individual’s earning ability and hence
their income? Moreover, income measured at one point
in time may be a poor reﬂection of the material
resources available to the individual. The ﬁrst part of
the data analysis section, therefore, investigates the
eﬀect of including initial health and income over time on
the cross-sectional association between income and
health.
The second aim of the data analysis is to explore
whether the broad pattern of ﬁndings, outlined above,
about the relationship between income dynamics and
health hold true for a British dataset in the 1990s. In
particular, three key questions are considered:
* Is long-term income more important for health than
income measured at one point in time?
* Are persistent episodes of poverty more harmful than
occasional ones?
* What is the eﬀect of income change on health after
controlling for income level?
This section begins by brieﬂy describing the dataset. It
assesses its representativeness and provides some in-
formation on the measures of health and income
employed in the analysis. Next, it outlines the methods
adopted to investigate the research questions identiﬁed
above. Finally, it summarises the results of the multi-
variate models of income and health over time.
BHPSdataset
The BHPS was begun in 1991 and this paper is based
on information for the ﬁrst six waves of the survey
(1991–96/7). The initial sample was designed as a
nationally representative sample of the population of
Great Britain living in private households and covered
approximately 5000 households and 10,000 adults. The
sample was based on a two-stage stratiﬁed clustered
design. In the ﬁrst stage, 250 postcode sectors were
selected from an implicitly stratiﬁed listing of the small
user Postcode Address File. The postcode sectors were
stratiﬁed by region and socio-demographic data from
the 1981 Census, and speciﬁc sectors were chosen on the
basis of a probability selection proportionate to the size
of the postcode sector. In the second stage, delivery
points } addresses } were sampled from the postcode
sectors using an analogous systematic procedure. Up to
three households were selected to participate in the
sample (using random probability sampling if more that
three households were resident at the address). All adults
in the household are interviewed. For a fuller description
of the sampling strategy see the BHPS user manual
(Taylor, 1998).
Strenuous eﬀorts have been made to follow up all of
the initial members of the panel over time. In addition,
new people who join panel households, for example new
partners, babies, lodgers, are also included in the study.
However, for most research purposes, including this
paper, it is only the individuals who respond to all waves
who are of interest. Sample attrition is therefore a
M. Benzeval, K. Judge / Social Science & Medicine 52 (2001) 1371–1390 1379considerable concern for the study. The survey has
achieved year-on-year response rates of approximately
95 per cent. However, by Wave 6 only 72 per cent of
those who gave full interviews in the ﬁrst wave were
included in the follow up. This paper is further
complicated by the need to have complete income
information for all adult respondents in each household
to calculate a family income variable. With this selection
criterion, only 5281 initial adult respondents had
complete information for themselves and their house-
hold for each year.
The initial 1991 sample was under-represented in
comparison to the Census in terms of households in
rented tenures, with more than six people and without
access to a car. Young adults and children were slightly
over-represented and older people under. Post stratiﬁca-
tion weights successfully adjust for these problems.
(Taylor, 1994). Attrition since the ﬁrst wave has tended
to occur among speciﬁc groups of the population,
including those living in inner city conurbations, less
aﬄuent households, younger people particularly men,
members of ethnic minority groups and the highly
mobile. Longitudinal weights have been calculated
based on the previous characteristics of those lost to
the survey to correct for these biases (Taylor, 1994,
1998), and are employed in this paper.
Health questions
The BHPS contains four sets of health questions that
cover a range of diﬀerent dimensions of health,
including measures of both physical and mental health
problems, psychological wellbeing (GHQ), limiting
illness and subjective assessments of general health.
For the purpose of this analysis, each health question
has been used to create a binary dependent variable, as
shown in Box 1.
In Wave 6 approximately one-third of the sample
experience a higher than average number of health
problems. A similar proportion assess their general
health as being only fair, poor or very poor. Just over
one-quarter of respondents have a GHQ score of 3 or
more. Eighteen per cent of people report an illness that
limits their daily activities.
The extent of change in health across the six years
varies with the outcome considered. For example, just
over two-thirds of respondents do not have a limiting
illness throughout the six years, while the same is true
for only just over 40 per cent of respondents for poor
subjective assessments of health and high GHQ scores.
Despite this, only a small proportion of respondents is in
poor health for every year of the survey. Again, this
varies with the health outcome considered. Almost
double the proportion of respondents are continually
in poor health based on the experience of health
problems than for the measure of limiting illness, and
very few respondents have poor psychological health for
all six years.
Measuring income and poverty dynamics
The BHPS collects income information from all
sources } employment, beneﬁts, pensions, investment
and savings, maintenance payments } for all adults in
the household. Unfortunately, the BHPS does not
collect suﬃcient information on taxation to facilitate
the calculation of an accurate measure of net income
from the public dataset (Webb, 1995). It only asks
employees about their net income for their main
occupation. It does not collect information on the tax
paid for second jobs nor for people who are self-
employed or pensioners. In addition, information is not
collected on local taxation. However, Jarvis and Jenkins
(1995) have used tax and beneﬁt simulation models to
estimate net family income more accurately than one is
Box 1
Health measures in the BHPS
Variable Explanation Sample prevalence
in wave 6 %
Limiting illness Whether or not respondent has illness which limits his daily
activities
18.3
Health problems Respondents are asked whether they have any illnesses from list of
various health problems } a binary variable is created by splitting
the distribution at the average number of health problems (1.27)
34.4
Psychological well-being
General Health Questionnaire (12 item)
The GHQ is scored by the caseness method and a binary variable is
created by splitting the distribution at those with score of 3 or
more. (Weich and Lewis, 1998a,b)
26.5
Subjective assessment of health Five-category question about overall assessment of health as
excellent, good, fair, poor or very poor. Binary variable created by
comparing those with fair, poor and very poor health with excellent
or good health
32.3
M. Benzeval, K. Judge / Social Science & Medicine 52 (2001) 1371–1390 1380able to do using the basic public dataset. Their measure
of net family income has been deposited at the Data
Archive and is used in this analysis (Jarvis & Jenkins,
1998).
Two adjustments have been made to this measure of
net family income in order to create an indicator of
comparable living standards for the respondents. First,
given that the survey information was collected over six
years, the income data are deﬂated by the retail price
index to adjust for inﬂation (January 1996=100).
Secondly, the income data are equivalised } using the
McClements scale } to take account of diﬀerences in
the size and composition of families.
In conducting these analyses we have been acutely
conscious of the relatively short length of the panel and
we have therefore wanted to maximise our use of the
available data. However, in investigating the association
between income levels and health, we felt it was
inappropriate to link income and health in the same
year. We have therefore employed income measures that
precede our health outcomes. For example, we investi-
gate the association between average income from waves
1 to 5 and health in wave 6. This helps to ensure that the
association is not the result of health selection. However,
the same problem does not apply when looking at
changes in income over the time. For our measures of
income change therefore we felt that we could exploit all
six years of the data.
Following on from this, we used the measure of real
net equivalent family income to create three types of
income dynamics variables: income levels, poverty
experience, and income change, as described below.
First, annual income data are calculated for each year
of the survey. In addition, ﬁve-year (waves 1–5) average
income has been calculated. From these measures
variables are derived that identify in which quintile
(ﬁfth) of the income distribution people are located, in
each speciﬁed time period.
The second set of income measures assesses people’s
experience of poverty over the ﬁrst ﬁve years of the
survey. Three distinct variables are employed. Two of
these simply measure the duration of individual’s
poverty experience in terms of:
* the number of years that the respondent’s family
income has been less than half of the average for each
speciﬁc year.
* the number of years that the respondent’s family
income has been in the bottom ﬁfth of the income
distribution.
The ﬁnal measure attempts to combine information
on poverty duration with some consideration of the
stability of the experience, following the concept devised
by McDonough, Duncan, Williams and House (1997).
The variable devised for this analysis has ﬁve categories:
* 3 or more years in the bottom two income quintiles
and no years in the top two income quintiles;
* 1–2 yr in the bottom two income quintiles and no
years in the top two quintiles;
* income in the middle quintile or a mixture of poor
and aﬄuent years (i.e. the residual category);
* 1–2 yr in the top two income quintiles and no years in
the bottom two-ﬁfths of the income distribution;
* 3 or more years in the top two income quintiles and
no years in bottom two quintiles.
The ﬁnal set of variables derived from net family
income assesses the extent of income change over the six
years of the survey. A variety of measures from the
literature were tested, but as a reasonably consistent
pattern emerged only three are presented here.
* The simple monetary diﬀerence between income in
Wave 6 and in Wave 1.
* Following Elder and Liker (1982) we constructed
dummy variables which identiﬁed those people with
large increases and decreases in income (> 30 per
cent) across the six years, with the reference category
being those who do not experience such large changes
in their income.
* Income volatility measured by the standard deviation
of each respondent’s family income across the six
years of the survey.
Analysis of the BHPS suggests that there is quite
considerable income dynamics over the six-year period.
For example, in any speciﬁc year approximately 16.5 per
cent of the sample experience poverty (deﬁned as having
less than half of average income). However, over the
course of the six years of the survey, 37 per cent have
experienced at least one year of poverty, while only 3 per
cent are poor for all six years. Thus while persistent
poverty aﬀects only a small minority of the population,
a large proportion experience poverty during a relative
short period of time.
Methods
In order to explore the association between income
and health in detail while controlling for other factors,
multivariate analysis is employed. Since all of the health
outcome measures are binary, i.e. take the value 0 or 1,
the most appropriate statistical technique is logistic
regression (Hosmer & Lemeshow, 1989). The analysis
has been conducted in STATA in order to adjust for the
multistage sampling design of the BHPS. Survey
estimation techniques are employed that take into
account the clustering and stratiﬁcation of the sample
selection methods and the longitudinal probability
selection and attrition weightings. This methodo-
logy also takes account of the non-independence of
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containing more than one adult from each household.
These methods ensure that the point estimates are
unbiased and that the standard errors are not inﬂated
(Stata Press, 1997). Individual independent variables are
considered statistically signiﬁcant if their t-statistic is
signiﬁcant at the 10 per cent level. The overall
signiﬁcance of the model and groups of explanatory
factors are assessed using the adjusted Wald F-statistic,
which takes account of the sample design, and can be
compared to the F-distribution with k; N  k degrees of
freedom (where k is the number of independent variables
and N the number of observations).
Relatively simple models of the association between
income and health have been constructed for this paper,
which only control for age and sex. We recognise that
the literature reviewed above also includes a wide range
of other confounders. However, many of these
‘confounders’ are actually joint determinants of income
and health, such as education and employment. Simply
adding a range of such variables to models of income
and health is likely to obscure rather than clarify the
relationship (Benzeval, Judge & Shouls, 2001). It is
obviously important to explore these complex inter-
relations, but this need to be done in detail within an
appropriate theoretical framework (Benzeval, Taylor &
Judge, 2000). In this paper, however, we wish to
undertake a careful exploration of the direct relationship
between income and health, and hence have only
controlled for relatively straightforward confounders
such as age and sex.
Introducing a time dimension to the relationship
between income and health. The starting point for this
part of the analysis is the traditional cross-sectional
association between income and health, controlling for
age and sex. Prior health status and income over time
have then been added to these models to assess their
eﬀect on the cross-sectional association. At each stage
the Wald F-statistic and odds ratios for current income
are compared to develop a better understanding of the
eﬀect of past income and health on the current
association.
Replicating international ﬁndings. Based on the litera-
ture reviewed in the ﬁrst part of this paper, we identiﬁed
three key questions to investigate using the BHPS data.
* Is long-term income more important than income
measured at one point in time? Models are developed
for each health outcome with income measured at
four points in time } current year (t), previous year
(t-1), initial year (t-6) and the average over the ﬁrst
ﬁve years } controlling for age, sex and initial health
status. The relative importance for contemporary
health of each income measure is assessed by
comparing the joint signiﬁcance of each set of
quintiles and the pattern of the odds ratios.
* Are persistent periods of poverty more harmful
for health than occasional ones? The eﬀect of
poverty duration on health is investigated by adding
the three measures of poverty experience described
above to models containing age, sex, and initial
health. The joint signiﬁcance of the odds ratios for
the poverty variables is assessed using the Wald F-
statistic.
* what is the eﬀect of income change on health after
controlling for income level? Finally, the analysis
assesses the eﬀect of income change on health over
and above an individual’s income level. It begins with
a base model containing age, sex and initial health
and initial income and then the three measures of
income change described above are added. The
signiﬁcance and direction of the association of each
of the measures of income change is assessed and the
Wald F-statistics associated with initial income and
income change are compared to see which appears
more important.
Results
Multivariate models: introducing a time dimension to the
cross-sectional relationship
Table 2 shows the eﬀect on the cross-sectional
association between income and health of adding ﬁrst
prior health status and then income over time, for each
of the four outcome measures. Column 1 shows the odds
ratio for current income quintiles, having controlled for
age and sex. An odds ratio indicates how much more
likely a person in each of the income categories is to
report poor health than someone in the reference
category } in this case the top income quintile. For
example, people in the bottom twenty per cent of the
income distribution are about 2.4 times as likely to
report poor subjective health or a limiting illness and 1.5
times as likely to report a high GHQ score or above
average health problems as those in the top ﬁfth. The
association between income and health seems to be
steepest and most signiﬁcant for subjective health
assessments and limiting illness.
Given the emphasis in the literature on the existence
of a stepwise gradient between socioeconomic status and
health (Macintyre, 1997), it is worth noting here the
non-linear association we ﬁnd between income and
health. Although all of the other income quintiles have
poorer health than the richest ﬁfth, there is a particularly
big increase in the odds of reporting poor health among
the those in the bottom 40 per cent of the income
distribution. This suggests that there is not a smooth
linear relationship between income and health, but a
non-linear one, which is steepest among low-income
groups. This ﬁnding is consistent with a number of other
M. Benzeval, K. Judge / Social Science & Medicine 52 (2001) 1371–1390 1382studies (Backlund, Sorlie & Johnson, 1996; Mirowsky &
Hu, 1996; Benzeval et al., 2001; Der et al., 2000).
Column 2 shows the eﬀect of adding initial health
status to the models. The odds ratios for initial health
are large and signiﬁcant, ranging from approximately
3.2 for GHQ to 10.5 for limiting illness. Adding initial
health results in a substantial increase in the overall
signiﬁcance of the models for all of the health measures.
At the same time, the odds ratios for current income are
reduced } on average by 14 per cent } but, in general,
remain statistically signiﬁcant. This suggests that while
health selection eﬀects account for a small part of the
cross-sectional association between income and health,
the main direction of causation runs from income to
health.
Column 3 shows the eﬀect on the cross-sectional
association between current income and health of
adding ﬁve-year average income to the models, control-
ling for age, sex, and initial health. For subjective
assessments of general health and limiting illness,
average income is statistically signiﬁcant and its inclu-
sion in the models makes current income insigniﬁcant.
For health problems, both measures of income are
signiﬁcant, while for GHQ only current income is
signiﬁcant. However, it is important to remember that
current and average income are closely related and are
likely to be determined by the same factors, which
makes it diﬃcult to assess their independence in the
same model.
Replicating the international ﬁndings
The second set of analyses explores the relevance of
the ﬁndings from the international literature for Britain
in the 1990s.
First, Table 3 compares the relative importance of
income measured at four diﬀerent points in time }
current year, previous year, initial year and the ﬁve-year
average. The results in column 1 are identical to those in
column 2 of Table 2 and are reproduced here to facilitate
comparison between the income measures.
For subjective assessments of health and limiting
illness, the steepest and most signiﬁcant association is
with ﬁve-year average income. This suggests that cross-
sectional studies, which do not include a time dimension,
may under-estimate the relationship between income
and health. For both health measures, no matter when
income is measured, people at the bottom of the
distribution are 2–2.5 times as likely to report poor
health as those in the top 20 per cent. For GHQ, current
income is the only signiﬁcant variable, while for health
problems there is little diﬀerence in the association with
health between the income variables measured at
diﬀerent points in time.
The second ﬁnding from the literature explored here is
the eﬀect of poverty experience on health. Table 4 shows
that having controlled for age, sex and initial health,
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Income over time and health
Odds ratios for poor health
a
Subjective health GHQ Health problems Limiting illness
Income
quintile
Current
income
(t)
Income in
previous
year (t-1)
Initial
income
(t-6)
5yr
aver
income
Current
income
(t)
Income in
previous
year (t-1)
Initial
income
(t-6)
5 year
aver
income
Current
income
(t)
Income in
previous
year (t-1)
Initial
income
(t-6)
5yr
aver
income
Current
income
(t)
Income in
previous
year (t-1)
Initial
income
(t-6)
5y r
aver
income
1 (poor) 1.94 2.10 2.25 2.54 1.21 1.11ns 1.02ns 1.20 ns 1.40 1.31 1.29 1.31 2.03 2.14 2.19 2.53
2 1.85 1.63 1.71 2.34 1.28 1.15ns 1.00ns 1.21 1.20ns 1.15ns 1.05ns 1.37 2.10 1.58 2.02 1.94
3 1.39 1.32 1.47 1.44 1.08ns 0.99ns 0.92ns 1.08 ns 1.45 1.17ns 1.03ns 1.00ns 1.64 1.49 1.70 1.45
4 1.21 1.04ns 1.04ns 1.27 0.87ns 0.89ns 0.82 1.06 ns 0.98ns 0.86ns 0.81 0.97ns 1.23ns 1.12ns 1.78ns 1.10ns
5 (high) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
f-statistic
for income
quintiles
(4,172)
12.2 15.3 19.2 28.9 3.5 1.3 1.5 0.8 4.6 3.8 3.4 3.9 12.3 8.3 8.9 13.2
p value 0.0000 0.0000 0.0000 0.0000 0.0093 0.2648 0.2014 0.5058 0.0003 0.0055 0.0104 0.0047 0.0000 0.0000 0.0000 0.0000
aModel includes age, sex and initial health. All odds ratios are signiﬁcant at the 10 per cent level unless indicated.
Table 4
Poverty duration and health
Odds ratios for poor health
a
Subjective health GHQ Health problems Limiting illness
Number of years
spent in poverty
Less than half
of average income
Bottom ﬁfth
of income
distribution
Less than half
of average income
Bottom ﬁfth
of income
distribution
Less than half
of average income
Bottom ﬁfth
of income
distribution
Less than half
of average income
Bottom ﬁfth
of income
distribution
4 or 5 1.80 1.78 1.01ns 0.99ns 1.29 1.40 1.66 1.73
2 or 3 1.78 1.72 1.07ns 1.24ns 1.20ns 1.08ns 1.72 1.83
1 1.23 1.50 1.07ns 1.02ns 1.18ns 1.26 1.30 1.44
None 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
F statistics for poverty variables (3,173) 15.1 17.6 0.2 1.7 1.7 2.9 8.8 10.6
p value 0.0000 0.0000 0.8768 0.1689 0.1618 0.0363 0.0000 0.0000
aModel includes age, sex and initial health. All odds ratios are signiﬁcant at the 10 per cent level unless indicated.
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4poverty duration between waves 1 and 5 is signiﬁcantly
associated with health, for all of the health outcome
measures except GHQ. The results show that people
who experience persistent poverty have the worst health.
There is a steady reduction in the risk of ill health as the
duration of poverty decreases. The poverty measure
based on the number of years people spend in the bottom
20 per cent of the distribution appears to be more
strongly associated with health than the one based on the
experience of having less than half of average income.
We also created a measure of poverty stability, as
described above, which is signiﬁcantly associated with
all health outcomes, as shown in Table 5. As with the
measures of poverty duration and income levels, there is
a stronger association between poverty stability and
subjective assessments of health and limiting illness than
for the other health outcomes.
Finally, we explored the relationship between income
change and health. Table 6 shows Wald F-statistic for
initial income and the income change measures in
models that also contain age, sex, and initial health.
Having controlled for these factors there is a signiﬁcant
negative association between the linear measure of
income change and poor health, for subjective assess-
ments of health and limiting illness. This suggests that
the greater the increase in income over the six years the
less likely an individual is to report poor health
controlling for their starting health and income level.
However, with the exception of GHQ, where none of the
income measures are signiﬁcant, initial income appears
to be much more strongly associated with health than
income change.
In addition for the subjective assessment of health and
limiting illness models, there also appears to be a
negative association between the measure of income
volatility and the probability of reporting poor health.
This implies that the greater the amount of income
change across the six years, the less likely an individual
is to assess their health as poor. Although strictly
speaking this measure of volatility is independent of the
direction of change, there is a strong positive correlation
between the standard deviation and large increases in
income, which may explain this association. Never-
theless this is an interesting ﬁnding and requires further
exploration when more years of data become available.
The continuous measure of income change described
above assumes a linear relationship with health. How-
ever, since there is no a priori reason for such an
assumption, we also tested a number of non-linear
measures. The results are illustrated in Table 6 for a
measure that identiﬁes those respondents who had large
increases or decreases in their income over the six year
period (>30 per cent). Again the initial income variables
appear more signiﬁcant than those measuring income
change. However, large falls in income are signiﬁcantly
associated with reporting poor health, but there is not a
signiﬁcant association between large increases in income
and improvements in health. This result is consistent
with the international literature, but clearly requires
further investigation.
Discussion
The analysis of the BHPS supports the general
ﬁndings in the international literature on income
dynamics and health. Namely, that:
* average income appears more signiﬁcant for health
than current income;
* persistent poverty has a greater health risk than
occasional episodes of poverty;
* income level and income change are both signiﬁ-
cantly associated with health although income level
appears more important;
* falls in income appear more important for health
than increases.
However, these results are much stronger for two of
the health outcomes } subjective assessments of health
Table 5
Poverty stability and health
a
Odds ratios for poor health*
Poverty stability Subjective health GHQ Health problems Limiting illness
>3 yr poor, none aﬄuent 2.21 0.98 ns 1.28 2.50
1–3 ys poor, none aﬄuent 2.58 1.35 1.17 ns 1.72
Middle income 1.43 0.99 ns 1.11 ns 1.55
1-3 yr rich, none poor 1.07 ns 0.91 ns 0.80 ns 1.36 ns
> 3 yr rich, none poor 1.00 1.00 1.00 1.00
F statistic for poverty stability (4,172) 21.8 2.2 2.1 11.3
p value 0.0000 0.0737 0.0828 0.0000
aModel includes age, sex and initial health. All odds ratios are signiﬁcant at the 10 per cent level unless indicated.
M. Benzeval, K. Judge / Social Science & Medicine 52 (2001) 1371–1390 1385and limiting illness } than for the others } GHQ and
health problems. In addition, the BHPS analysis shows
the strong association between initial health status and
ﬁnal health outcomes.
The strength of the association between income and
limiting illness and subjective assessments of health is
not surprising and reﬂects the results of a number of
British studies of the cross-sectional association between
income and health (Blaxter, 1990; Power, Manor & Fox,
1990; Benzeval, Judge, Johnson & Taylor, 2000; Ecob &
Davey Smith, 1999; Der et al., 2000). However, the
results for GHQ and health problems are more
unexpected. This may be a result of the way that the
underlying questions, which produce count data, have
been dichotomised here, and further work is required to
investigate this. However, the weaker association with
these health measures may also be consistent with other
studies in the literature.
In general, although measures of psychosocial health
appear to be related to access to material and social
resources (Power et al. 1990; Weich & Lewis, 1998a;
Ecob & Davey Smith, 1999), this has not been a
consistent ﬁnding, particularly in relation to minor
psychiatric disorders (Stansfeld & Marmot, 1992). For
example, Weich and Lewis (1998b), using GHQ-12 in
the BHPS, found that ﬁnancial strain and unemploy-
ment are associated with the maintenance but not onset
of episodes of common mental disorder and even for this
the longitudinal association is much weaker than the
cross-sectional one. Stansfeld and Marmot (1992)
suggest that the weaker socioeconomic association with
minor psychiatric disorders might be a result of
diﬀerential reporting. As part of the Whitehall Study
of civil servant’s health, they compared results from the
GHQ-30 with clinical assessment of respondents. They
found that individuals in lower employment grades
consistently under-report psychiatric disorders with the
GHQ relative to those in higher grades.
The health problems variable is based on a list of
physical and mental health symptoms. It includes some
items that the literature suggests should be associated
with socioeconomic status (e.g. breathing problems),
and others that are not (e.g. migraines). Overall, this
variable is more highly associated with old age than the
other measures. For example, 63 per cent of people aged
over 75 years experience above average health problems,
while only 44 per cent report their subjective health as
poor; 36 per cent have a limiting illness and 28 per cent
have a high GHQ score. A range of other studies have
shown that while there is a signiﬁcant association
between income and health at older ages, it is much
weaker than that for people under retirement age
(Benzeval, Judge, et al., 2000; McDonough et al.,
1997; Ecob & Davey Smith, 1999). A number of
suggestions have been put forward to explain this
phenomena. These include:
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unhealthiest members of the population will die
prematurely so that only healthier people reach old
age;
* recent measures of income may less accurately reﬂect
access to material resources in old age than at other
periods of life, because this will be dependent on a
lifetime of accumulation of wealth and assets.
Such explanations may explain the weaker association
between income and reporting health problems. How-
ever, further work is required to explore the relationship
between income and these two health measures in more
detail for particular sub-groups of the population.
More generally, the results described above shed
further light on the three key aspects of the relationship
between income and health over time highlighted in the
introduction:
* the direction of causation } health selection eﬀects;
* the role of life course in determining health inequal-
ities;
* income dynamics.
Health selection
Given the various approaches described in the
literature for controlling for health status, two were
adopted in this paper. First, the analysis is based on
income measures that precede the health outcomes of
interest. Secondly, initial health status is included in all
of the models. While this is the single most powerful
predictor of ﬁnal health outcomes, a persistent associa-
tion between income and health remains. In addition,
the inclusion of initial health in the models only reduces
the odds ratios on the income variables by approxi-
mately 14 per cent. This implies that health selection
only accounts for a small part of the association between
income and health. This is consistent with ﬁndings from
studies in the literature which employ this technique (e.g.
Lundberg & Fritzell, 1994; McDonough et al., 1997).
Moreover, as McDonough and colleagues (1997) point
out adopting this approach to control for health
selection may over adjust for the problem because it
takes no account of the role of low income in
determining initial health status. Taking all of these
factors into account, therefore, these results provide
convincing evidence that income and health are causally
related.
These ﬁndings are consistent with the literature, where
all of the studies conclude that the main direction of
causation runs from income to health. This is true across
the whole range of methods of controlling for health
selection. For example, Elder and Liker (1982) conclude
that ‘the long-term framework of this study [40 years]
and the particular change variable, based on loss of the
husband’s income, help to clarify the causal direction of
inﬂuences that link Depression hardship to women’s
health in old age’ (p. 249). Menchik (1993), having
stratiﬁed by initial health state, reports ‘that even within
health classes, mortality risks are lower for more aﬄuent
men; therefore, the economic status/mortality link
appears to be causal’ (p. 434). Similarly Lynch, Kaplan
and Shema (1997) who only examine people in good
health at the start of the survey, conclude that their
ﬁndings show ‘very little evidence that reverse causation
could explain the overall magnitude and pattern of the
ﬁndings’ (p. 1894).
Moreover, three of the studies investigate health
selection directly by examining the eﬀect of changes in
health on changes in income. They all conclude that
health selection is not a serious problem (Hirdes, Brown,
Forbes, Vigoda & Crawford, 1986; Wolfson, Rowe &
Gentleman, 1993; Thiede & Traub, 1997). For example,
Hirdes and colleagues (1986) show that while income
changes over time are signiﬁcant predictors of subse-
quent perceived health, initial perceived health is not a
signiﬁcant predictor of income changes. While Thiede
and Traub (1997) conclude that ‘income changes
certainly induce inﬂuences on health variables associated
with functional status, whereas health status has little
explanatory value as a determinant of income changes’
(p. 876).
A life-course perspective
The signiﬁcance of initial health status and the greater
importance of average income, at least for some of the
health measures, reinforces the role of factors across the
life course as determinants of health inequalities. For
example, the signiﬁcance of initial health could be seen a
marker for individuals’ cumulative socioeconomic life
experiences up to that point, rather than an indication
that health selection plays a role in the association
between income and health. Five-year average income
may be a much better marker for an individual’s lifetime
access to material resources, both past and future, than
income measured at one point in time.
Elsewhere we have developed a conceptual framework
for investigating the relationship between income and
health in the BHPS within a lifecourse perspective. This
shows the signiﬁcance of measures of income potential
(using education as a marker) and health capital at the
start of the survey, as well as recent income, for ﬁnal
health (Benzeval, Taylor, et al., 2000). However, a panel
dataset of six years only allows a small portion of an
individual’s life course to be investigated. So we have
linked this work with analyses of the National Child
Development Survey which have shown the independent
signiﬁcance of income both in childhood and in
adulthood for adult health (Benzeval, Taylor, et al.,
2000). Moreover, this work highlights the importance of
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determining adult income and health. One important
implication is that the complex and inter-related
development of health and income require further
investigation to enable clear policies to be developed.
Income dynamics
Income change, over and above income levels, plays a
signiﬁcant, if minor role, in determining adult health.
What is surprising is that this association seems to be
driven by falls in income harming health, rather than
short-term rises in income promoting health. Although
this ﬁnding is consistent with the international literature,
it is important to consider a number of caveats when
thinking about the implications of these results. First,
Jenkins (1999) has questioned the quality of some of the
income data in the BHPS. In particular, he points to a
signiﬁcant number of implausible beneﬁt increases that
cannot be explained by changes in the respondent’s
circumstances. The quality of the data therefore must
urge caution in interpreting the results.
Secondly, the analysis is based on relatively short-run
changes in income. Individuals may be able to maintain
their living standards by drawing on savings or building
up debts in periods of low income. As income increases
they may pay oﬀ debts or build up reserves of savings
rather than change their immediate standards of living.
Moreover, this analysis has not taken into account the
possibility of time lags between income change and
consequent changes in health. The diﬀerential results for
income increases and falls may be explicable by the
operation of diﬀerent kinds of time lags. Further work is
required with longer runs of panel data to explore the
eﬀect of income dynamics on health in more detail.
In addition, one needs to consider the reason for the
change in income and its timing (Duncan, 1996). For
example, a predictable income change because of the
birth of a child or retirement may be less harmful for
health than a sudden and unpredictable loss of income
associated with separation or unemployment, which in
themselves may also be health damaging. Income
instability or intense spells of poverty may be particu-
larly damaging for children during their development; in
adulthood they may be especially harmful for psycho-
social health. Further work is required which explores
both the quality of the income data in the BHPS and the
nature and cause of the income change in more detail.
Conclusion
Evidence from a recent British panel study supports
the general ﬁndings in the literature that long-run
income and persistent poverty are key determinants of
health, and that short-term falls in income can have a
detrimental eﬀect on health. These ﬁndings suggest that
two sets of policies need to be considered.
First, policies need to focus on reducing the risk of
persistent poverty. In the long run, strategies to promote
education and create work opportunities for people may
be the most appropriate response. However, govern-
ments must not neglect the needs of those adults
currently experiencing poverty for whom the education
route is too late, and the task of ﬁnding well-paid work
diﬃcult or problematic. For such people beneﬁt levels
need to provide an adequate standard of living.
Secondly, however, policies need to be devised that
protect people from sudden drops in their income and/or
ameliorate the health damaging eﬀects that such events
might have. Strategies in this area need to address the
eﬀects on income and health of transition from employ-
ment into unemployment or retirement, divorce and
separation and becoming a parent. For all of these
transitions the relationships between social change,
income and health is likely to be very diﬀerent for men
and women, and this gender dimension needs to be
explored further.
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Objective: To explore the extent to which the mental health effects of transitions into unemployment, or other
forms of non-employment, and vice versa, are mediated by financial changes.
Methods: Longitudinal analysis of the British Household Panel Survey from 1991 to 2000. There were
89 264 person-years of observation from 14 686 individuals aged >16 years. Main outcome measure was
psychological distress measured by the 12-item General Health Questionnaire.
Results: Transitions to unemployment were associated with increased risk of psychological distress for men
(adjusted odds ratio (OR) 3.15 (95% confidence interval (CI) 2.50 to 3.98)) and for women (OR 2.60 (95% CI
1.97 to 3.43)). Women who left work to look after the family were also more likely to experience
psychological distress (OR 1.72 (95% CI 1.45 to 2.05)). A reduced risk of psychological distress was seen for
transitions from unemployment to paid employment for men (OR 0.52 (95% CI 0.41 to 0.68)) and for women
(OR 0.68 (95% CI 0.69 to 1.40)). Financial difficulty partially mediated these relationships: men who became
unemployed and were worse off financially were more likely to experience psychological distress (OR 4.19
(95% CI 3.20 to 5.50)) than men who were not (OR 1.48 (95% CI 0.95 to 2.33)). Conversely, the beneficial
health effect for people who left unemployment and became employed was confined to those who were better
off financially (OR 0.34 (0.25 to 0.48) for men).
Conclusions: Changes in employment status have both direct and indirect effects, through changes in
financial circumstances, on subsequent psychological distress. The results support the view that the direction of
causation runs from employment transitions to financial difficulties and psychological distress.
F
alls in income seem to be more detrimental to health than
increases are beneficial.
1 However, the reasons for drops in
income need to be considered—for example, a sudden
unexpected fall due to unemployment may be more detrimental
than a predictable change when retiring from paid employ-
ment.
12 It is therefore important to examine the causes of
changes in financial circumstances, and the effect of changes in
income, on health, so that their relative contribution can be
assessed. Changes in employment status are themselves
associated with health; unemployment has been linked to
psychological distress in several studies.
3–6 However, the
relationship with other forms of non-employment is less clear.
Although retirement may be beneficial to mental health,
57
women who stay at home to care for the family may experience
considerable psychological distress.
58
A decline in monetary income at a specific point in time may
not adequately reflect the actual resources available to provide
the necessities for good health. For example, people may be able
to reduce expenditure, delay payments or draw on savings to
maintain their standard of living in the case of income loss.
Psychological distress is likely to be more associated with the
gap between a family’s expenditure and resources rather than
its income as such. Such a financial gap may be more
adequately measured by perceived financial difficulties than
income. Using data from the British Household Panel Survey
(BHPS), Wildman
6 showed that subjective financial status was
a stronger determinant of mental health than were objective
measures of household income.
Given this, we examined the extent to which the mental
health effects of employment change can be explained by
perceived changes in financial circumstances using the BHPS.
Three hypotheses were tested: (1) employment transitions are
independently associated with psychological distress after
controlling for health, social and economic circumstances
before the transition; (2) changes in subjective financial
circumstances mediate the effect of employment transitions
on psychological distress; and (3) the direction of causation
runs from employment transitions to financial changes and to
psychological distress.
PARTICIPANTS AND METHODS
Study population
The BHPS, which started in 1990, is a longitudinal general
population survey of a nationally representative sample of 5000
private households, resulting in a sample of about 10 000
people in Great Britain.
9 All original household members have
been followed up over time and anyone joining such a
household is added to the survey, helping to maintain its
representativeness.
4 From the first 10 years of follow-up,
89 264 person-years of observation from 14 686 individuals
aged >16 years were available for analysis. To examine annual
changes in employment status, we included individuals who
contributed at least two consecutive years to the study and
whose complete data were available for the analyses. This
provided 86 932 observations, which we have termed transi-
tions, although many of them relate to those who remain in
employment (or non-employment).
Measures
The outcome used in this study was psychological distress,
measured by the 12-item General Health Questionnaire (GHQ-
12). Individuals with a GHQ-12 score of >3, which is the
average for the sample, were classified as cases of psychological
distress; this approach recommended by Goldberg et al
10 is
commonly used.
Abbreviations: BHPS, British Household Panel Survey; GHQ-12, 12-item
General Health Questionnaire
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www.jech.comEmployment transitions were measured as year-to-year
changes in employment status (t21 to t); changes within a
year were not considered here. Transitions were constructed in
two directions: (1) from paid employment (fulltime or part-
time) to various categories of non-employment (unemployed,
retired, maternity leave or family care); and (2) from each non-
employment category into paid employment. Given the small
numbers of transitions to and from maternity leave, we merged
this category with family care, which included women looking
after children or other adults.
5 Although different mechanisms
may underpin the way these transitions affect health, previous
work shows that these two groups of transitions have similar
effects on psychosocial distress.
5
To explore the role of financial resources as a key mediator of
the health effects of employment transitions, year-to-year
changes in subjective financial circumstances were obtained
from the answer to the question ‘‘Would you say that you
yourself are better off or worse off financially than you were a
year ago?’’ The responses were coded as (1) about the same, (2)
better off and (3) worse off. The variable was recoded and used
in two ways depending on the specific analysis. For analysis of
transitions into non-employment, the variable was coded 0, not
worse off (same or better off) or 1, worse off; for transitions
from non-employment, it was coded 0, not better off (same or
worse off) or 1, better off.
Data on a range of confounders were considered in the
analysis. These consisted of the following:
1. Fixed or unmodifiable factors: age, sex.
2. Precursors measured at t21: psychological distress, long-
term limiting illness, marital status (never married; married or
cohabiting; separated, divorced or widowed), parenthood status
(parent or guardian of a dependent child aged (16 years living
in the same household), carer status (spend .20 h/week
looking after a sick, elderly or handicapped person), Registrar
General’s social class (manual, non-manual).
3. Accumulated factors up to t21: home ownership, level of
education, proportion of survey spent in fulltime employment.
Statistical analysis
Random-effects logistic regression models were used in this
analysis to account for the repeated measures nature of the
data. STATA V.8 was used for all analyses. The main focus of
the analysis was to explore (1) the direct effects of employment
transitions on psychological distress; and (2) the indirect effects
of employment transitions on psychological distress mediated
by changes in financial circumstances. The analysis also took
into consideration other factors that might confound or modify
the association between employment transitions and health.
Four sets of models were fitted.
N First, main effect models were fitted separately for men and
for women to estimate the direct association between
employment transitions and psychological distress. To avoid
collinearity and over-adjustment of models, parsimonious
models were selected by examining the effect of each
potential confounder on the employment transition model
associations. Confounders were removed from the model
only if they did not alter the exposure association and if they
were not independently associated with the outcome (like-
lihood ratio (LR) test, p>0.05). Thus, not all confounders
identified earlier were retained in the final models.
N In the second set of models, effect modification by precursor
variables was investigated by fitting interaction terms to the
models and tested using the LR statistic (p(0.05).
N Third, the role of financial circumstances as a mediator of
the effect of employment transitions on psychological
distress was examined by assessing whether the addition
of financial circumstances to the model reduced the
association between employment transitions and psycholo-
gical distress.
N In the fourth set of models, the interaction between the
transitions and subjective financial circumstances was
examined.
The variance inflation factor was used to test for multi-
collinearity of model variables; no significant effects were
found.
Health status before the transitions was adjusted for in all
models to control for health selection. The possibility of health
selection was also explored by undertaking a sensitivity
analysis, repeating the analysis excluding those who reported
the presence of limiting illness (t21).
RESULTS
Relationship between employment transitions and
psychological distress
Table 1 describes the prevalence of perceived changes in
financial difficulties by each employment transition and
psychological distress after each of the employment transition
types and subsequent changes in perceived financial circum-
Table 1 Percentage prevalence of psychological distress after employment transitions
Transition type
Number of
transitions
Experiencing financial
difficulties/improvements
(%) Experiencing pyschological distress (%)
Transition from
employment to*
Percentage worse off
financially
Overall Not worse off
financially
Worse off
financially
Unemployment 1390 71.3 43.4 28.6 49.4
Retirement 798 53.1 20.7 17.6 23.3
Family care  1187 47.5 36.7 29.9 44.3
Stayed employed 47370 23.1 23.2 19.3 36.2
Transition to employment
from*
Percentage better off
financially
Overall Not better off
financially
Better off
financially
Unemployment 1346 62.3 25.6 35.4 19.6
Family care  399 25.3 23.1 22.5 24.7
Stayed non-employed 31136 15.1 29.6 30.0 27.5
*A total of 51 534 transitions from employment to non-employment occurred; 789 transitions were into categories that
were not a focus of this study: fulltime student (n=407), long-term illness (n=285), government training (n=42),
something else (n=55). A total of 35 398 transitions were from non-employment to employment; 2517 transitions were
from categories that were not a focus of this study: fulltime students (n=1076), retirement (n=212), long-term illness
(n=105), government training (n=123), something else (n=127).
 Family care applies only to women and includes maternity leave or staying at home to look after the family.
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www.jech.comstances. Individuals moving in or out of unemployment were
much more likely to perceive a change in their financial
difficulties than other employment transitions. Interestingly,
those returning to work after a period of maternity or family
care were less likely to report an improvement in their financial
circumstances than those returning from unemployment.
Overall, there was a higher prevalence of distress for
transitions from employment to unemployment (43.4%) and
to family care (36.7%) than that among people who stayed
employed (23.2%). For each of these transitions, we also found
a higher prevalence of distress for people who were worse off
financially than those who were not, as well as for those who
remained in employment. For transitions in the opposite
direction, there was a lower prevalence of distress for people
who returned to paid work from unemployment (25.6%) or
from family care (23.1%) than for those who stayed in non-
employment (29.6%). This was strongly related to a perceived
improvement in financial circumstances after leaving unem-
ployment (19.6%) but not after leaving family care (24.7%).
Table 2 summarises the main effects associations for
employment transitions and psychological distress.
Controlling for relevant confounders, a transition from paid
employment to unemployment was significantly associated
with an increased likelihood of psychological distress both for
men (adjusted odds ratio (OR 3.15)) and for women (OR 2.60).
We found a significant interaction for the transition and prior
psychological distress, suggesting that this effect was limited to
people without prior psychological distress (OR 3.50 (95%
confidence interval (CI) 2.67 to 4.59 for men; OR 2.97 (95% CI
2.07 to 4.28) for women). Women who left paid employment
for maternity leave or family care were nearly twice as likely to
experience psychological distress as those who stayed at work;
an effect that was also limited to women without prior distress
(OR 1.80 (95% CI 1.47 to 2.22)). A significant interaction was
also found for social class and retirement. Men who retired
from manual occupational classes were nearly three times as
likely to experience distress (OR 2.69 (95% CI 1.21 to 5.97)),
and men from non-manual classes were almost half as likely to
be distressed (OR 0.59 (95% CI 0.33 to 1.06)), as those still
working.
Both men and women who returned to work from
unemployment were less likely to experience distress (OR
0.52 and 0.68, respectively) than those who remained in non-
employment (table 2). However, interaction testing found
that the beneficial effects of transitions from unemploy-
ment to employment were limited to those with distress
while unemployed (OR 0.40 (95% CI 0.25 to 0.64) for men;
OR 0.62 (95% CI 0.35 to 1.10) for women). The beneficial
effect of transitions from family care to paid employment on
mental health was also limited to women who experienced
psychological distress before the transition (OR 0.48 (95% CI
0.24 to 0.96)).
Perceived financial difficulties as a mediator
Experiencing a change in perceived financial difficulties was
significantly associated with psychological distress for both
men (OR 2.32 (95% CI 2.12 to 2.54)) and for women (OR 2.06
(95% CI 1.92 to 2.21)). When this factor was added to the main
effects models (table 2), the ORs for transitions from employ-
ment to unemployment were diminished by about 30% for both
men and women, and for transitions to family care (for
women) by 19%. The addition of perceived financial difficulties
to the models reduced the OR for transitions from unemploy-
ment to employment by 30% for men and by 16% for women,
with a loss of significance. For transitions from family care to
employment, perceptions of financial difficulties had no effect
on the association. These results suggest that changes in
subjective financial circumstances partially mediated the
associations between employment transitions and psychologi-
cal distress.
To examine this mediating effect further, an analysis using a
single variable that combined the transition and perceived
financial difficulties data was undertaken (table 3). People who
became unemployed or women who began family care and
considered themselves to be financially worse off, compared
with their status the year before the employment transition,
were more likely to experience psychological distress than those
who underwent these transitions but did not experience
financial difficulty. This relationship was stronger for men
from manual than those from non-manual social classes
(p,0.001, LR test for interaction). The association with
psychological distress was greater for those from manual
classes who become unemployed or retired and were worse
off financially (OR 4.86 (95% CI 3.48 to 6.79) for unemploy-
ment; OR 4.01 (95% CI 2.65 to 6.07) for retirement) than those
from non-manual classes (OR 3.10 (95% CI 2.01 to 4.79) for
unemployment; OR 1.82 (95% CI 1.10 to 3.01) for retirement).
An association with psychological distress was also found for
those from manual classes despite reporting that they were the
same or better off after becoming unemployed (OR 1.92 (95%
CI 1.13 to 3.25)), an effect that was not seen for men from non-
manual classes. The lower half of table 3 shows that the
beneficial effect on mental health related to returning to paid
work from unemployment was closely linked to perceived
improvements in financial position both for men (OR 0.34) and
for women (OR 0.43). However, this was not the case for
women entering employment after a period of family care. The
beneficial effect of gaining employment and being better off
financially was greater for men from manual (OR 0.29 (95% CI
Table 2 Relationship between employment transitions and psychological distress*
Men Women
OR 95% CI OR 95% CI
Transition from employment to 
Unemployment 3.15 2.50 to 3.98 2.60 1.97 to 3.43
Retirement 0.95 0.64 to 1.63 1.15 0.83 to 1.60
Family care – – 1.72 1.45 to 2.05
Transition to employment from 
Unemployment 0.52 0.41 to 0.68 0.68 0.51 to 0.92
Family care – – 0.98 0.69 to 1.40
*Models are adjusted for current age (time, t), psychological distress, limiting illness, marital status, caring status, home
ownership and manual occupational class (all measured at time, t21).
 Reference categories are ‘‘stay employed’’ for models of transitions from employment to non-employment, and ‘‘stay
non-employed’’ for models of transitions from non-employment to employment.
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0.72); p,0.001, LR test) backgrounds.
Health selection
In all models, we controlled for prior health status (psycholo-
gical distress and long-term limiting illness at t21). Further, a
slightly higher prevalence of psychological distress after
employment transitions was found for the full sample
compared with a healthy sample that excluded those with
prior limiting illness (56 563 person-years; 10 866 people). In
particular, for transitions from paid employment to retirement
for men, the prevalence was 14.6% compared with 10% for the
healthy sample. This suggests that there is some evidence for
selection out of employment into retirement due to poor health.
More generally, however, after regression analysis of the
healthy sample, we found that the effect estimates for
employment transitions were similar to those obtained from
the full analysis, indicating that the influence of health
selection was adequately controlled for in the models.
DISCUSSION
The findings from a 10-year general population survey have
shown that transitions from paid employment to unemploy-
ment are associated with an increased likelihood of psycholo-
gical distress after adjusting for a range of prior social
circumstances and health selection; a finding that is consistent
with that from other studies.
3–5 Evidence that the results
represented the onset or resolution of psychological distress,
rather than the maintenance of episodes, was supported by the
observation that the negative effects of transitions to non-
employment were limited to those without distress before the
transition, and the beneficial effects of employment were seen
only for those who were distressed before becoming employed.
Although there was some indication of health selection into
non-employment in the BHPS, we provide evidence for an
effect of employment transitions on mental health that was
independent of prior health status. Our results also show that
changes in subjective financial circumstances mediated the
relationship between employment change and health.
It is important that men and women are considered
separately in analyses because they have different patterns of
employment, with women spending considerable periods in
fulltime non-employment roles.
11 Previous research indicates
that the health experiences of women are related to their
combinations of work and family roles.
12 In this analysis,
women who left work to stay at home and look after the family
were more likely to experience psychological distress than
women who stayed in paid employment. This group included
women on maternity leave, those looking after children and
those with other caring responsibilities. Other analyses have
shown that women who care for both children and adults have
the highest scores on the GHQ.
5 This suggests that caring may
be an important cause of psychological distress and this has
also been found in other studies.
13–15 This may also explain why
women returning to work after a period of family care do not
see an improvement in their health in the same way as those
returning after being unemployed because of the effects of role
overload.
Another important non-employment transition is into
retirement. For men, the mental health effect of retirement
transitions was more strongly related to occupational class than
to financial situation. An increased risk of psychological
distress was seen for those from manual occupational classes,
and a reduced association for men from non-manual occupa-
tions, a finding that is consistent with findings from the
Whitehall II Study,
16 but has not been widely demonstrated in
the general population. We also found that the effects of
transitions into unemployment accompanied by financial
difficulties (and vice versa) varied by social class in men but
not in women. Further research is needed to fully understand
the inter-relationships between social class, employment
transitions and mental health.
Although differences by sex exist, transitions to unemploy-
ment have similar detrimental effects on the psychological
health of both men and women. However, the effect for men
seems stronger than that for women. This is in keeping with the
findings of Artazcoz et al’s,
17 who suggested that unemployment
has a greater effect on men’s health because of their role as
‘‘primary providers for the family’’, whereas women are
protected by their nurturing roles.
For transitions to paid employment, both men and women
were less likely to experience psychological distress if they
found paid work after a period of unemployment than those
who remained non-employed, and improvements in perceived
Table 3 Employment transitions, income change and psychological distress*
Men Women
OR 95% CI OR 95% CI
Transition from employment to 
Unemployment
Not worse off financially 1.48 0.95 to 2.33 0.58 0.34 to 1.00
Worse off financially 4.19 3.20 to 5.50 4.89 3.48 to 6.88
Retirement
Not worse off financially 0.79 0.42 to 1.46 1.35 0.83 to 2.18
Worse off financially 1.14 0.67 to 1.93 1.11 0.71 to 1.72
Family care
Not worse off financially – – 1.27 1.00 to 1.63
Worse off financially – – 2.28 1.80 to 2.91
Transition to employment from 
Unemployment
Not better off financially 1.03 0.71 to 1.51 1.15 0.76 to 1.75
Better off financially 0.34 0.25 to 0.48 0.43 0.28 to 0.65
Family care
Not better off financially – – 0.94 0.63 to 1.41
Better off financially – – 1.13 0.56 to 2.26
*Models are adjusted for current age (time t) psychological distress, limiting illness, marital status, caring status, home
ownership and manual occupational class (all measured at time, t21).
 Reference categories are ‘‘stay employed’’ for models of transitions from employment to non-employment, and ‘‘stay
non-employed’’ for models of transitions from non-employment to employment.
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other factors such as social status, self esteem, physical and
mental activity and using one’s skills may also have a role in
mediating health effects of employment transitions.
17
Strengths and limitations
Our study has several limitations. Using subjective financial
difficulty, we assessed the role of financial resources as a
mediator of the health effects of employment transitions. An
association with psychological distress was previously shown
for this measure in two consecutive years of the BHPS.
18
However, whether this association is causal or the consequence
of negative affectivity is not clear. This is a genuine concern but
there are reasons to believe it may be causal. Subjective
financial circumstances have been shown to be a strong
predictor of health,
6 and may capture the adequacy of financial
resources in relation to need more succinctly, and completely,
than actual household income at one point in time.
The potential for bias due to missing data must also be
considered. In the BHPS, psychological distress, unemploy-
ment, being younger, single, not having any children and being
in fulltime education are most strongly associated with
observation gaps and loss to follow-up.
19 As unemployment
and prior psychological distress were associated with current
distress, the results represented here are therefore most likely to
underestimate the effects of employment transitions on
psychological distress.
Our study has several key strengths. Data from longitudinal
surveys allow the temporal order of exposures, confounders,
intermediate factors and the outcome under consideration to be
established, which help reach stronger causal conclusions.
20 In
our study, the health outcome was always measured after the
transition had occurred and health indicators that were
measured before the transition were included in statistical
models to control for health selection into or out of employ-
ment. This is important because the effect of an employment
transition may be dependent on the social circumstances
immediately before the transition and on the accumulation of
experiences during the life course.
CONCLUSIONS
Both unemployment and financial hardship have been pre-
viously shown to be associated with poor mental health.
Transitions into unemployment or family care were more likely
to result in psychological distress if accompanied by increased
financial hardship. Improvements in financial resources as a
result of becoming employed seemed to be responsible for the
resolution of psychological distress.
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What is already known
N Changes in both financial circumstances and employ-
ment–unemployment transitions affect mental health.
However, less is known about the effect of transitions
into and out of other forms of non-employment.
N An individual’s perceived financial situation may be
more strongly related to mental health than measures of
monetary income because it could more adequately
capture the gap between expenditure and resources.
N Mediation of the effect of the full range of employment
transitions on mental health by financial circumstances
has not yet been investigated.
What this paper adds
N Changes in subjective financial circumstances are an
important mediating factor in the longitudinal association
between employment transitions and mental health.
N This seems to be more important for transitions to and
from unemployment than for other types of employment
change.
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